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Everybody's Ase! 
‘The Plumb Official Scout 


Black Head Swings True 


RED HANDLE 
wrrn THE 
BLACK HEAD 


scorn 


The Tight 


WHEN you spread a rivet, when you cut a gasket, when 
you drive a cold chisel—the Plumb machinists’ hammer 
swings true. 

Balanced, it sure is. The off-center head adds power. ‘The 
wider, stronger handle spells longer life. Every line of this 
hammer speaks of the practical suggestions of the working 
mechanics who helped us shape it. 

‘Swings true! At first, and always. For with a turn of the 
‘Take-up Wedge, (exclusively Plumb), you keep the black 
head always tight on the red handle. ‘Thus you preserve its 
original hang and balance. 

Try the Plumb. See what has been done to give the 
mechanic a better hammer? 

(1 Me, $1.90; 136 Ub, $1.28; 2 Ibe, $1.30; 
except in the Far West and Canada.) 


FAYETTE R. PLUMB, Inc., Philadelphia, U. S. A. 
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Files Sledges Axes 
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© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 21. 
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25 cents a Copy; $2.50 a Year 250 Fourth Avenue 


: In This Issue 
Coming Next Month + 

The Knock-Out Punch—You will be amazed at the strength 1 aw anes 
and endurance of the human body in withstanding punishment || ak 4eka)#taSialt-uiset-.-_26 
when you read a really remarkable article next month by Gene || "Sear fir" S28 
Tunney, American light-heavyweight boxing champion. You 

will also learn of the body’s weak points—the points of vulner- 
ability where a single blow may be a knock-out. An unusually 
clever boxer gives from his own experience useful hints on the 
science of self-defense. 


Adding to Your One-Tube Set—Radio fans who construct 
the up-to-date one-tube receiving set described in this issue, and ty 
all others who operate one-tube receivers, probably expect to || tafe city Ho mac, 
add stages of audio amplification later on. ' How to do it for the |} ithe Garttiven’olt Tire 
best results will be described in detail in our Radio Section. : a 


How to Lubricate the Springs of Your Car—An expert 
auto mechanic gives many useful ideas on one of the most neg- 
lected and least understood points of automobile upkeep. A 
perplexing problem of the spring overhauling made simple and 
easy for you. 


Build Your Own Auto-Camping Trailer—An exceptionally 
inexpensive method of constructing an efficient carrier of auto- 
camping paraphernalia will be described in detail in next month's 
Home Workshop Department—one of many valuable construc- 
tional articles for the home worker. 


A kine foe 

\y Se And more than 200 other sitneeters 
siSeroeqec fascinating articles and pic~ silica —8 
Sqtseetes tures, giving you all the news 7 


of radio and engineering, 
science and invention, 
strange and unusual things 
people are doing, together 
with practical ideas for the 
automobile, the home, the 
home workshop, and the use 
of tools and machinery 
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Workman and Hold Your Job in Dull ‘Seasons 
‘ Condensed Contents of Audel’s New Guides 
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NOWS whether he gets 
readi 


fer out of a job. 


New Ideas - Modern Methods - Short Cuts 
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PER | MONTH ENTIRE SET 


FREE EXAMINATION 
POCKET SIZE-FLEXIBLE COV! 
11600 PAGES~3700 ILLUSTRATIONS 


Avo | Ay 
‘Canrente (Carcentegs 
| Bunpei BunneRs 

GUIDES“ Guive | 
2 3 


BUILDERS 
MATHEMAT 


ESTIMATE | 


POPULAR SCIENCE MONTHLY May, 1925 


Earn‘50 to*200a Week Pye Teactis 
in RADIO AR 


big money opportunities Mil 
titre the pase ear on Rado, 
Serpe ght ew to rte even 


h tarsou 
iowa competent a 


AGENTS, iz 


pomerene 


ey | 
‘ice Wo"genera eet 


$1900 to $2700 Year: 
Men—Boys 18 Up. 
Mail Coupon Immediately 


‘Steady work. ‘No layots. 
WON paid Vacations 


Common education sufficient 


Travel—SeeYour Country ’.. 


shes com. to ome 
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i, Celumun, Obie, makes 
eit diy im animes for hlenecl 


_ Electrical praeets 
> Are in Bag Demand 

IL Will Train You at Home 
To Filla Big Pay Job 


It’s a shame for = ui to earn $15 or $20 or $30 a week, when in the same six days 
as an Electrical Expert you can make §70 to $200 a week—and do it easier—not 
work hai so hard. Why then remain in the small-pay game, in a line of work that offers no chance, nO 
big promotion, no big income? Fit yourself for areal job in the great electrical industry. Tl show you how. 


Warrenton Vacs 
maker $7,500 wear 


Into Business for 
Yourself 


Every 


sn ve two of 


Be an Electrical Expert 
Earn $3,500 to $10,000 a Year 


‘Today even the ordinary Electrician the “screw driver" kind—is making money—big money. 
fetes ean man ee knows the Wipe ed herclorse of Eisenia tie pices 
Expert a phe ox to “wth ordinary Eeticanst fee the Big Joe the fbn tat 

af for ny ealy 

cic Electric, 


pay 53200 to $1000 2 Year. ‘Get inline for one of these hig Jobs! by enroll 
fearned, quickly grasped, right up-to-the-minute, Spare-TimeHome-Study Course in 


‘Age or Lack of Experience 


You don’t Siete Coane ‘Man; you don't 
have to be a High School Graduate. “As Chief 
Engineer of the Chicago Engineering Works, I 
know exactly the kind of training you need, and 
Twill give you that training. My Course in Elec 
tricity is the most simple, thorwigh and. success- 
fal in existence, and offers every man, 


fk of the 
hes ‘Tah 


LL. Cooke, Chief Engineer 
Chicago Engineering Works 


2150 Lawrence Ave, Dept. 35 Chicago 


Use this Free Outfit Coupon! 
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2 | Eseen! 


Home Stay 
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sey meet. Engineering ‘3 li z . 
‘aswell SS 
Cooke Trained Man is the “Big Pay Man 
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1 you are earning less than $50 a week. read every word. Why 
stay fo the old job, with na future-—no chance df ever earning 
he 
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Look pounds lighter the moment you pur it on. 
Uc Self-Massaging Belt makes bak ond 
waistline disappear in amazingly 


New Massaging Belt Re- 
duces Waistline Quickly 


HY weaken yourself with tavation dicts 
why strain your hy 
cercises—when a wonde 


aving a Private Masseur 
I tell you that massage is the 
harmful method for re- 
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Lh every movement of your Daly the Mood ie 
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(n Great 
Shops! 


Coyne teaineil Electrical Experts are tn dee 
mand everywhere 


Earn $60 to $200 a Week! 


Slip that Coupon Right Now! Get my Big New Book— 
YI Tr points the way to Success for you. | Crammed 
n Facts, Shows the way 

ie viternichn 
p for yo 


TAL TRAINING has 


No 
Act quick! 


GET MY BIG, 
NEW BOOK 


ACT Ic 
Read what they aay about © 


Uil Make You An Electrical Expert 
(N 12 WEEKS! 

the BIG JO8S You Learn in Chicago 
the Electrical Center 
of the World 2: 


the Job, “Thats y 
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tions. and” power  plants—learn thelr 
imethods fit hand. 


Coyne Trains You —_ Earn While You Learn 


For Life 1 mais: no sifference 


how little Education oF 


Coyne you et a Lite Scholars. You 


} H.C. LEWIS, President 


stay longer than the required time 1 COYNE ELECTRICAL SCHOOL, 


tinually ai 
to-date at 


_ ELECTRICAL SCHOOL 


Dear “H, CPlease sod ie, absolutely 
FREE, your big New Book snd full particu: 
lars of your Special Ofer of Two Extra 
Courses FREE. 


oney Making Opportunities | 


Ce : for Popular Science Readers | 


WN = r Rate 20 Cents a Word. A 


Another $25.00 #25 25 
IN PRIZES = 353s 


‘To win one of these cash prizes is easy, 

and every reader is invited to enter this 

2 | Rc sme Jose write siete | fata 
‘not oO} words answering this 

‘question: 


Po Saw ae 


faking 
issueinterests you eclaagt 


Here are the prizes we will pay for the ten 
best letters answering the above question:— 


The Fir Pre of $10.00 goes to Lawrence 
. Brown, tah eer on the 
"Magical Company 


—— 
fe ees 


‘More Money Making Opportunities 
‘on pages 10 to 19 


a ete 
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The Fires. 


that may smoulder 


within you— 


Inthe vast majority of men those fires: 
‘enough to make them discontented with th 


th of their parpose, 
“Tam amitios,”" you say. —But are y 
Is your “ambition” merely the wish 
tormake more money? 
‘Or—does it flame within you to the 
nt where your thought isalways and 
forever, "Want ean do tolasprovemy 
Howat mya 
fier responsiblltdes=Hlow ean lex: 
prand my mental statare til fe measures 
Eptothatolthereallygreatexceutive!'= 
iaatenvto ae tray aio wil fio 
 paragrapiss which follow greatly to 
their prot For in them they wil earn 
how tiey may apply both torch. and 
tinder 12 those ainouldering. Brex of 
ambition to the end that they may 
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ng to flame because they lack the tinder of se 
In the men who get ahead, however, thos 
fires of ambition barn with a steady vigor— 

ig every traitorthought that would 
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bummed with a steady flame. He had confi- 
dence enongh to believe that what LaSalle 


or 


‘That yas seven years ago, Today, he 


heads his own indchendent firm of Ceni- 
fed Public Accountants in. a ety of the 
Middle West, bas twenty-seven’ men in 
Bis employ od commands a Income 
betser than'$20,000 a year, 

[Not every man who enrolls with LaSalle 
sets his goat at so high a place, s0 sat 
Hetory an income 

‘Yet so sound and practical is LaSalle's 
salrcbling pia tat promotion ite 
Fale, net the e 
1A wince tare the fact hat 

ring only three months’ time as many as 
1193 LaSalle members reported definite 
Silary-inereates totalling $1,248,505, an 
verage increase per maa of 99 per Cent, 
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Valuable Information Free 


What would it be worth to you to learn 
of the opportunities in a highly-paid Dusl- 
hess field, to take the measure of your 
‘own ability to master a profitable pro- 
fession, to discover a short, simple plan 
which, if followed, would make you suc. 
ceasful years before you otherwise could 
hope for success? 
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LASALLE EXTENSION UNIVERSITY 


‘The World’s Largest Business Training Institution 
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LASALLE EXTENSION UNIVERSITY Dept. 583-R 
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How Men Past 40 are Findin 
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Thru a Wonderful New Kind of iene 


By Byram C. Kelly, A.M., LL.D. 


HILE the world has been 
alternately thrilled and dis- 
appointed at the accounts of 


gland surgery during the past 
en yea certain city of th 
middle west, there has been going on 
a series of’ experiments along en- 
tirely different | ‘The treat- 
ment developed has now been posi- 
tively proved of the greatest 
merit in alleviating a set of 
painful conditions common to 
men approaching or past the 
prime of life. Surprising as it may 
seem, more than 10,000 men have 
already used this new treatment in 
use in cer- 

‘This new method 
ded primarily for 
1 has brought 

es where the 
surgeon's knife has seemed to them 
inevitable. And it has been equally 
efficacious in certain other disorders. 


Middle Age Ailment 
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Wonderful Evidence 
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DRAFTING 


‘short HOME STUDY course 
A Free Trial Home Study Lesson sent you 
‘without obligation. “Before you. encoll we 
want you to know what drafting iv ike . 
haw we teach by mail... and whether you 
willtke this fascinating, well-paid profession. 


40-page Book of Facts, FREE 
‘eli you all about druting and our short, 
Intense draiting enarses. What prominent 
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| Daring Young Men 


Needed in Aviation 


One student, S. F, McNaughton, 
one are lke a romance, and what 


[vs cog ed 

amazing opportunities to young 

men of daring and who love adventure, 
as does Aviation. Although still in 

Hafancy, there is a crying, demand in 

Aviation for young men with courage, 

mice, For those who 

‘can qualify there will be thousands of 

highly paid jobs which will lead quickly 

and surely to advancement 


‘ical men for so litle cost: 


Personal Instruction by 
Experienced Men 


‘Men who have had actual 
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the Trained Man 


Look over the fields of 
work which are open. to 

jung man today. 
prll find, that. Avia 


Every lesson 
‘and quickly 


easy to read. 
derstood. 


Big Book 
on Aviation 


FREE 


Only 21 ‘years 
Oar aoe Wrighe made 
the world’s first airplane 
flight. Now airplanes fly 
around the world. Yes, 
Aviation offers the same wonderful 
tunities today that the automobile and 
motion picture industries did 15 and 


20 years ago. Men who got in on 
the ground floor of those indus- 
tries” made fortunes before 


ty." It is 
interesting and 
instructive and will 


others woke up. AVIATION IS 
NEW! It clamors for, nervy 
young men—and the trained man 


has the world before him in Aviation. Pe onigh Gherehiny 
‘ever knew before, 
to_Become an Oly a taken pene 


Easy 
Aviation Expert—$50 to 
$100 a Week 
You can qualify now quickly for one of 
these exciting, highly paid jobs through 
new, sure, easy method of training. 
‘The study of Aviation is almost as in- 
teresting ‘as the work itself. Every 
lesson is fascinating and packed full of 
interest. That's why Aviation is so easy 
to learn you don't have to force your- 
‘to study—once you start, you can't 
get enough of it. Only one hour of spare 
Sine a day will give you the basic train- 
ing in an amazingly short time. 
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1 will answer 
these questions! 


$60 to $200 a week for 
ELECTRICAL EXPERTS! 


CHIEF 
Engineer Dunlap 
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CHIEF ENGINEER DUNLAP 


American Schoo 


‘Dept. EE-ITS, renal Ave. & Sith St, Chicago, I 
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Lacault Scores Again/ 


ae 


every Lacault development, this new Ultra-Lowloss 
—_— Condenser represents the pinnacle of ultra efficiency— 
overcomes losses usually expe other conde: 
3 Special design and cut of stator plates produces a st 
/ line frequency curve, separates the stations of various wave 
lengths evenly over the dial range, making close tuning postive 
and 


ency located on the dial, 
other stations separated by the same number of kilocycles are 
the same number of degrees apart on the dial. 

Tn the Lacault Ultra-Lowloss Condenser lowes are reduced to a mi 

um by use of only one small strip of insulation, by the small amount of 
high resistance metal in the Seld and frame, and by a special monoblod. 
‘mounting of fixed and movable plates, 

Popular Science Institute of Standards has tested and approved each 
low lows feature of this Ultra-Lowloss cr. It's sold with a double 
‘ALTRA-VERRIER, guarantee of the highest possible eff -—that of the Institute of Stand- 

rt pe CE ds and R. E- Lacauit bucked by the Phenix Radio Corporation, 

Sinisa tn 
Dale fore” the te 
Bee oi se ah 


At your dealer's, otherwise send purchase 
price and you will be supplied postpaid. 


= yO Designs of low loss coils furmished free with each condenser for amateur 
nkad Sts iy Meet: ond Sroodcttfrenncin showing hich sill funcion mitt ficiendy 
Epcos Seaver esl Get ato See 


‘Silver $2.50 Gold $3.50 
To Manufacturers Who Wish to Improve Their Sets 
The Ultra-Lowloss Condenser offers manufacturers the opportunity to 
greatly improve the present operation of their receiving sets. 
‘Mr. Lacaule will gladly consult with any manufacturer regarding the 


application of this ‘condenser to any circuit for obtaining maximum 


‘This weal on a. 


ie aie Reh PHENIX RADIO CORP. **44 2er 25m" 5 


Shure of Lacasie denn 


© This seal on a raaio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 2. 
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fads end of the Depart 
‘ment of Mechanical Tm 
Sheering and Director of 
‘Tening Laboratories, New 
York University, Me is» 
Yeading authority on ext 
mq met at ends ene 
‘ltthelargewtstaardien 
{lon “committees of the 
‘American Society of Me 
“chanical Ragincers 


HE City of New York some time 
‘age recognized Collins P. Bliss ax 
authority on testing methods 
and industrial standardisation by ap- 
pointing him on a Committee for the 
Standardization of Fireproofed Wood. 
Since then, the Bureau of Buildings 
of this city has based its approval or 
disapproval of all such material on the 
standards established by this Committee. 
‘Now, us Director of the Popular 
Science Institute of Standards, Professor 
Bliss is extending his work for standardi- 
zation into other fields. Through the 
tests of the Popular Science Institute of 
Standards, standards for radio and tool 
products have been established and only” 
‘such produets as come up to these stan- 
dards can be advertised in PorULaR 
Science Mosmuty. 

Professor Bliss has been very active in 
‘work leading toward industrial standardi- 
zation for a number of years. For three 
‘years he has been chairman of one of the 
arent Standardization Committees. in 
the American Society of Mechanical En- 
gineers. He is also a member of two 
other committees, the most recent being 
membership in the American Engineering 
Standards Committee (A.E.S.C.), which 
ig the final authority in this work among 
‘the various committees in the Society. 

Since 1902, Profesor Bliss has been 
‘Head of the Department of Mechanical 
Engineering and Director of Testing 
Laboratories at New York University. 
Previous to that time he had taken de- 
‘grees at Princeton and Columbia and had 
done special work at Cornell, had been 
engaged in engineering practice, as chief 
engineer of the Gregory Furnace Co., of 
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These Are the Wien 


Philadelphia and research engineer for the 
Globe Iron Works of Cleveland, and then 
he became professor in the Department of 
Mechanical Engineering, which he now 
heads. 

In addition to his other activities along 
engineering lines, Professor Bliss is 
author of numerous technical papers and 
articles on engineering subjects. 


SEIS capacity as Amociate Director of 
the Popular Science Institute of 
‘Standards, Hazen G. Tyler has devised, in 
collaboration with Professor Bliss and 
the engineers on the staff of the Institute, 
many hitherto unknown tests for deter- 


e 
POPULAR SCIENCE 
Monthly 


Guarantee 


“The above seal on an advertisement 
indicates that the products referred 
to have been approved after test by 
the Popular ‘Science Institute of 
Standards. 
Popular Science Monthly guaran- 
rarticie of saerckandiac 
aa inits columns. Readers 
whobuyproductsadvertised in Pop 
Ula'Science Monthy may” expert 
that these products will give 
ice satistartion under normal and 
proper readers in buying 
These products are guaranteed this 
Satisfaction ‘by. Popular. Science 


Monthly. ‘Tus Posisnanes. 


Who Direct the 
\ POPULAR SCIENCE 
INSTITUTE OF STANDARDS 


mining the quality of manufactured 
products. 

Doctor Ty 
tainering lines admirably qualifies him 

‘The fact that Doctor Tyler has earned 
the degrees of Doctor of Science, Me- 
chanieal Engineer, and Electrical  En- 
zineer is suicent proof of his experience 
‘long scholarly lines. In addition, he has 
taught in the Department of Mechanical 
Engineering at the Polytechnic Institute 
‘of Brooklyn, the Renswelaer Polytechnic 
Institute at Troy, N. Y., and the College 
‘of Engineering at New York University. 
At present Doctor Tyler is Associate 
Profesor in charge of Experimental Ene 
ineering at New York University. 

But the experience of the Associate 
Director of the Popular Science Institute 
of Standards has by no means been limited 
to theoretical lines. Practical work in 
the Mechanical Engineering Department 
of the New York Edison Co. and ax Me- 
chanical Engineer in the Research De- 
partment of the Western Electric Co,, 1s 
‘well as considerable consulting work’ in- 
Yolving the development and testing of 
‘engineering equipment further qualify 
Doctor Tyler. 

It is an interesting fact. that, while 
with ‘the Western Blectrie, Company 
Doctor Tyler wrate the specifications for 
the commercial manufacture of ‘vacuum 
tubes and devised the commercial meth- 
ods of testing these tubes. 

Doctor Tyler is a contributor on tech- 

‘ical topics and is an active participant 
in the affairs of the American Society of 
Mechanical Engineers and the American 
Institute of Electrical Engirzers. 
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with the Grebe 
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Giant Engines Point to New 
Era in Transportation 


A story of the remarkable struggle between steam, 
electricity, and oil—Marvelous inventions may 
mean cheaper travel by rail and sea 


EVELOPMENTS in transporta- 
tion during the last few months 
all seem to point to the ulti 
mate subordination or elimina 

tion of steam as a direct source of power 

for the movement of ships and trains. 

Significant of this trend was the recent 
arrival from Great Britain of the motor- 
hip Aorangi at the Panama Canal and 
Inter at San Francisco, and the keen in 
terest of American engineers in this beau- 
tiful 2,000-ton passonger liner driven 
by internal combustion engines. Like- 
wise, the activity of the U, 8. Shipping 
Bourd in installing Diesel en ships 
that formerly were equipped with steam, 
hhas created widespread comment. 

‘Among other signs that have led engi- 
neers to ask seriously whether the day of 
‘steam is passing is the announcement 
of Samuel M. Vauclain, president of the 
Baldwin Locomotive Works, that his 
company ix experimenting with a locomo- 
tive driven by electricity generated by a 
‘Diesel engine. 

‘The announcement of the Pennsyl- 
vania Railroad that contracts have been 
let to electrify the main line of that road 
between New York and Washington, and 
the announcement of the New York, New 
Haven & Hartford Railroad 
that more of its branch lines 
are being electrified. 

What is happening in the 
field of transportation? What 
tendencies are apparent just 
now, and how will 
they affect steam? 

Modern transpor- 
tation came into 
existence as a result 
of the discovery of 
the power of steam, 
and for 100 years 
it was the develop- 
ment of steam 
engines that made 

ble the 
pment of 


One of the most extraordinary of the 


Cea at eu lt se 
horsepower, recently ull at the Kraze aa 


By Hawthorne Daniel 


steam had just about completed the task 
of running sailing-ships from the sea; and 
ashore, except for street railways and a 
few wheery automobiles, steam was 
practically supreme as a source of power 
for transportation, 

Recently, however, Lloyd's—that great 
marine insurance organization that com- 
piles most of the world’s nautical data— 
hhas announced that more than one- 


third of the total ship tonnage now 

being built will be motor-driven. And 

reports come from railroads the 

world—from India, Spain, , Swit 

zerland, America ghd clodeypre—that 

etrieity and ees aPRower are 
agai m. 

ing at 

tention to the 


railroads. 

The first Kepgoing passenger ship 
propelled by Digwel engines wan the Bast 
‘Asiatic Company's Selandia, built in 
1911. She is capable of 12 knots and has 
4 deadweight cargo capacity of 7400 
tons. Today the largest and most power- 


Will This Monster Stem the Tide 


Spe 


ful of these new ships actually in opera- 
tion is the newcomer in the Pacific—the 
Union Steamship Company's passenger 
liner Acrangi-a ship of 28,000 tons di 
lacement an 

Yet so rapid is the development of ships 
of this type that within the year the 
Aorangi will be surpassed by no Tess than 
‘six Diesel-driven ships tht now are being. 
built, 


UNE TANTA thoroughly the 

motokafifh and itsfibility to compete 

Dyceasfullf with stfamships, you first 
mygf elimingfe defini 


pween a 
‘They are no more 
Mogul locomotive and a steam-driven 
automobile. 

‘A motor-boat is propelled by one or 
‘more gasoline engines, exactly the same in 
principle as the motor that drives your 
car. The motor that drives the motor- 
ship, on the other hand, is different in 
design, principle, size, and power. 

On the Acrangi, for instance, the four 
main engines, used to drive four pro- 
pellers, can develop 17,000 horsepower, 

and their serviee 
speed is only 127 
revolutions a min= 


Stgggn? 
ine power with 

aa of oo A cairns 
(oa 
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“The chief featur 


ute, Automobile motors 
‘speed machines in comparison with these 
reat engines, and many automobile 
motors turn over at speedy more than 
10 times as great, 


“THE fuel of the motorahip is heavy 
oil, which is much less expensive than 
gasoline. Therein lies agreat advantage, 
for even though gasoline engines could be 
built of sufficient power to propel 1o great 
‘a weight as 23,000 tons, the cost of the 
fuel alone would eliminate any’ possibility 
of successful competition against steam. 
With fuel at about two dollars a barrel, 
however, instead of 10 or more cents a 
gallon, and with the economical power 
thus generated, the Diesel-engined ship 
begins with a very great advantage. 

But the advantages do not end there. 
Stowed away in the hull of a steam- 
driven ship is a vast quantity of machin~ 
ery that takes up much valuable space. 
By the adoption of Diesel engines about 
‘one-third of that space is saved for cargo 
by the elimination of boilers and coal- 
bunkers. So great is this saving that a 
motor-ship of 3500 tons, on a voyage of 
8000 or 10,000 miles, ean carry nearly as 
‘much revenue-producing cargo a8 a 
steamer of 5000 tons and the same speed. 

‘The following table, prepared by Mr. 
Bruce Lloyd, of the Emergency Fleet 
Corporation, shows this advantag 


Deadweight tonnage 
Boater eae a8 bona 


Coat or 43 day a8 45 tm day, 


‘aio toei us 

‘A motor-ship, then, can do the work of 
a considerably larger steamship. While 
motor-ships cost more to build a fon, 


as 


AIR MEATER 


YNAMD 


# stan) 
Eonbtn 


STEAM TURBINE? 


J the Turbo-Blectric Drive 
Diagram showing the operating principe ofthe 
Stans inomioe The wows tnaiate 
the dieaion sf the Seam aad water ect 


their eargo capacity a ton is greater, and 
‘80, consequently, is their earning power. 

Still other advantages are to be found 
‘on the side of the motor-ship. First, her 
‘crew is smaller. Stokers are eliminated 
entirely, or in the ease of motor-ships 
that use steam for auxiliary purposes, the 
number of stokers is reduced to one or 
two. Second, the cruising radius, with- 
out refueling, of a motorship is very 
much greater than that of a similar 
steamship. 


[N.THE case of the Aorangt i i oti 
‘mated at 16,000 miles, which is ax 
great as five trips across the Atlantic 
from New York to Liverpool. It is true 
that steamships burning oil are capable of 
much greater voyages than thoxe burning 
coal, but even over these, which are the 
‘most advanced steamships, the motor- 
‘ship has a commanding lead so far as 
cruising radius is concerned. 

‘The use of Diesel engines in ships has 
brought about many interesting develop- 
ments. Without boilers for generating 
‘steam, motor-ships have had to depend on 
compressed air and electricity for their 
Whistles. Either compremed air or 
electricity can create readily the sound 
that is necessary, but in crowded harbors 
where many ships are in motion, it is 
Tost desirable that there be a visible as 


well as an aural signal. Otherwise pilots 
have difficulty in knowing positively 
‘which ship is signaling. ‘To offset this dif- 
ficulty a visible air whistle” has been de- 
veloped. ‘This apparatus creates ite 
sound by using compreneed ai 

steam and, at the same timi 
‘emits a cloud of white smoke by atomining 
small amount of “smoke liquid” from a 
tank connected with the whistle, 

‘Where Diesel engines are used, funnels 
can be dispensed wit 
have we grown to the wight of them on 
ships that many Diesel-driven ships erect 
them, then utilize them for ventilation, 
for exhaust pipes, air-compression tanks, 
‘and other things that might readily be 
placed elsewhere. Below decks, however, 
the space given to funnels on steamships 
issaved. Oceasionally motor-ships are to 
bbe seen without funnels, but more than 
‘once such ships have been approached 
‘with offers of assistance by those who sur- 
‘mised that some catastrophe had swept 
their funnels overboard. 

Ships, of course, will be driven by the 
power that will do the work neces- 
sary at the least cost. If the fuel oil 
used by oil-butrning steamships were to 
increase greatly’ in price, it is practically, 
certain that they would revert to coal, 
provided the price of coal did not go up. 


“YY ITH coal at its current price," 

said A.V. Moore, of Moore and 
McCormack, « company that is changing 
six oil-burning steamers into coal burners, 
“we can use oil economically under our 
boilers up to $9.80 a ton.” Oil, then, at 
$10 2 ton, costs more for fuel when used 
under boilers than coal at five dollars, 
whereas oil at $29 ton will do as much 
‘work a dollar in Diesel engines as coal at 
five dollars will do under boilers. Any 
probable increase in the price of oil, 
therefore, is not likely to make motor 
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ships unable to compete with 
coal-burning ships. 

It is true that motor-ships 
cost about 20 per cent more 
to build than do  steam- 
driven ships, although that is 
partly offset by the fact 
that motor-ships carry up- 
ward of 10 per cent more 
freight, have smaller crows, 
and can make a little better 
‘speed with the same power, 

According to the United 
American Lines, operators of 
the freighter Seekonk, which 
hhas been converted from sn 
il-burning steamer into a 
Diesel-driven ship, the pos- 
sible operating economies 
amount to $148,902 a year. 
Of this saying $67,148 is a 
saving in fuel. ‘The follow- 
ing table, which hasbeen 
verified ‘by the United 
American "Lines, — shows 
some of the advantages that tho ne 
‘engine equipment has given the Secon 


Aa Steamer As 


wi ee, vi 


‘HE higher first cost of Diesel-driven 
ships is their greatest present handi- 
cap, Were it not for this, it would seem 
that, practically no steam-driven ships 
would be under construction today. And 
with the great increase in the demand for 
Diesel engines it is not unlikely that the 
difference in cost between them and 
‘steam-power plants will grow steadily less, 
‘Already many steamships are being 
converted into motorahips.  Twenty- 
three ships belonging to the U.S. Shipping. 
Board and to several American com- 
panies already are scheduled for conver- 
sion, and abroad new. motorships are 
being built und steamships are being con~ 
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tnod Vancouver. She will operate on the route 


verted more rapidly than the work is 
being done in America. 

It looks as if steamships have met their 
masters, 

But what about locomotives? 

Coal-burning locomotives long have 
been recognized as wasteful machines 
‘They burn coal while standing around 
idle, They waste coal while under way 
‘They pull tons of it in their tenders 10 
that they may have enough to eat (and 
waste). Not content with that, they hat 
tons more in great gondola ears in order 
that they may stock jreat coal piles from 
which they may draw their daily rations 

And every ton of such coal that is 
hauled eliminates a ton of revenue-pro- 
ducing freight that the locomotive other- 
‘wise could be hauling. 

‘As T have said, the New York, New 
Haven & Hartford Railroad long has 
been a user of electricity, and right now 


is electrifying more of its branch lines. 

In India the railroads in the vicinity 
of Bombay are planning electrifiea- 
tion, In Switzerland electric locomotives 
Jong hive been common. Even in Spain 
electrification is beginning, 

Whenever an electric locomotive is 
Idle, it iy wasting no power and no coal. 
‘The power house generates only what is 
necessary for the work being done, and 
‘should there be a period during which less 
power is needed, it is simple to generate 
Jess power. The steam locomotive ean- 
not do that. 


HOW otten have you seen raitroud yards 
seemingly filled with locomotives 
pulling, smoking, burning coal, and doing 
nothing? And how often have you ween lo- 
comotives roar past, showering the whole 


take the place of 
children's children will lok nt pictures 
‘our wasteful steam locomotives with much 
the same curiosity as that 
‘ourselves naw look at the pi 
coaches that were conveyances of 100 
years ago, 

‘The Detroit, Toledo & Ironton Rail- 
road, which is owned by Henry Ford, has 
announced that it is building a new type 
‘of electric locomotive for its own use. 
In size it will be enormous. It will weigh 
340 tons, will be 117 feet long, 15 feet 
igh, and 10 feet wide. What is more 
interesting still, it will have sixteen 260- 
horsepower motors connected with 16 
pairs of driving wheels, and will be capable 
of hauling a train of 150 or more londed 
bbox ears. 

Its running speed will be 17 miles an 


od on B08 12 


Can You 
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Walk a Chalk Line? 


You may think you can make your 
steps go straight, but really you wander 
in circles—Why whirling makes you 
dizzy— How to test the intricate 
balancing machinery of your body 


relax even for a second, you 
probably will find that your 
guide-posts simply refuse to 
stay lined up. 

If you play golf, you 
probably know this ‘to be 
true from the frequent mis- 
adventure of the lost ball. 
After a whacking drive, you 
‘tart straight ahead for the 
spot where the ball landed. 
As you walk you talk. 
Naturally, you don’t con- 
‘centrate on accuracy of di- 
rection. And then, all at 
‘once you awake to the 
realization that, although 
the ball may have fallen 


‘START 
en Se 


‘Try This Test on Yourself 
‘To find out jut how straight you can walk, pick out «tree or 
tome other object two” ce three Mandeed yards away then have 


fomeboly blindfld you nnd tart you stenight fore Unless 
Yostae a very ununial peach you wild that yu wake 


‘Green either to the at o Tet 


{6 Ghe tet ot the straightaway course, at ia 
By Robert E. Martin 


‘AVE you ever tried to walk a chalk 

line? If you have, you probably 

found it dificult. ‘The reason ix 
obviows—your mpporting base was nar 
rowed, and you had to support your body 
almost on a point. 

But can you walk in a straight line 
employing your usual gait, with fect at a 
hormal distance apart? Without hesita- 
tion you will say “yes.” However, 
unless yours is an unusual case, you are 
wrong. You can’t do it. This has been 
proved definitely by interesting scientific 
teats recently completed. 

“The reason is that most people are more 
‘or less crooked in their habit of walking. 
‘They think straight, and they think they 
walk straight, but they do not. So far ax 
actual walking’is concerned, for the aver- 
age pedestrian the straight and narrow 
path is merely a figure of speech. ‘The 
chances are that not even.a narrow city 
‘sidewalk wil keep the average man mov- 
ing head-on for the spot toward which he 
charts his course. 

‘Try it yourself. Walk across a wide 
plaza or through an open meadow. Pick 
‘out two fixed objects directly in front of 
‘you and try to keep them in line as you 
‘walk. Uniess you make a concentrated 
effort, not permitting your vigilance to 


fully menue tre the 
‘thor invariably turned to the right. ns Figures A. and 
, while smother subject of the experiment always, tiene 


De oat 


‘This man, one 
evening, was caught in a blizzard, 
knew that shelter was close at han 
yet he walked all night without finding it. 
Morning revealed the place of refuge he 
hhad been looking for right at his elbow. 
He had been walking around it all night, 
for there was his circular pathway marked 
by his tracks in the 

Nor are darkness, 
‘woods, or blizzards 
required to induce 
this circular habit of 
locomotion. Ws 
ing on level, fami 
ground, with your 
eyes wide open and 
the sun shining, 
you'll find this ten- 
“dency totravel in cir- 
les asserting itself. 

At the Johns 
Hopkins University, 


balance and your direction. Recently he 
told me many interesting things about 
this propensity of mankind to move like 
the hands of a clock—round and round. 
More, he demonstrated everything he 
‘suid in a way that I was bound to find 
convincing, for he used me as a“ subject” 
of his tests. 


"THE straightest of all walkcers—vir- 
tually the only straight walker among 
mankind—this selentist told me, is a 
Mind man. ‘The blind, have a definite 
see ae a $a 

oped, from neceaity, 
Secon kon Cee 

Painful bumpe and. barked 

ica hat trom deviation from untraight 
thi and so, by virtue of long ex- 
ence, they regulate their bodily 
fovements to produce straight: progress. 

‘There ix a sharp contrast, though, be- 
twoen the pathway of a blind pedestrian 
‘and one who is merely blindfolded, a fact 
demonstrated amply by the helplessness 
of the “blind man” in « game of blind 
man’s buff, or the person who tries to pin 
the tail on the donkey’, 

Doctor Holsopple uses the blindfold 
frequently in hin story of human balance 
and direction. When a man is blind- 
folded, he is forced to ‘walk by ear," Tt 
may surprise you, as it did me, to learn 
that we walk partly by ear whether our 
eyes are open or not. In the vestibules 
of our ears are semicircular eanals—two 
sets, one for each ear—and these govern 
our ability to muintain our balance and to 
walk straight, 

Each canal has three parts, which may. 
be described as being adjusted respecte 


Baltimore, Ma., Dr. 
J. Q. Holeopple, of 
the department’ of 
paychology is inves- 
tigating equilibrium 
and orientation, 
which means your 
ability to keep your 
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for vertical, sidewise, and slanting 


positions of the head. When the canals 

are disturbed, dizziness may result, as in 

the case of a child whirling about and 
“drunk” from the motion. 

It is not, though, the whirling motion 
that causes the dizziness, Doctor Hol- 
sopple told me; it is the irregular succes- 
sion of sudden starts and stops, that dis 
tur the ear canals, In his laboratory is 
‘a chair, mounted like a dentist's or bar 
ber's chair, which ean be rotated steadily 
by an electric motor. 

I got into the chair, and the motor 
whirled it about with a speed that was al- 
most terrifying. I expected that the 
room would be reeling when the chair 
was brought to a stop. But it wasn't. 
Walls and furniture remained exactly 
where they belonged. 


[ ASKED Doctor Holsopple just what 
this test had to do with walking 
straight, 

“Tt is one of the means I use to demon- 


"Or 


rium and direction,” he explained. 
dinarily, we gage our position by sight. 
‘We also use the sense of touch. An avia- 
tor, for example, uses the pressure of his 
safety belt or the sides of the chair in 


which he 
hin craft. 

‘When you ride in a train or an automo- 
bile, the pressure of the seat against your 
back tells you that you are moving, 
Likewise, the premure of the elevator 
floor against the soles of your feet tells 
you when an elevator is rising. 

“Touch, though, is an uncertain indi- 
ator. Clone your eyes when an auto~ 
mobile or train is slowing down, and, 
‘when it finally stops, it will seem to you 
that you are going backward. Close your 
eyes in a rising elevator, and, 
when it slows down, it will 
seem to you that you are 
falling. ‘This is because the 
fluid in the ear canals has 
‘been flowing in the direction 
‘of your motion, and, when 
you stop, it continues to press 
Forward.’ The effect of this ix 
to give you the same sensa- 
tion you experience when you 
move backward.” 


OCTOR HOLSOPPLE 
‘had me seat myvelf in 
his revolving chair again, and 
whirled me round and round 
to the right. ‘True to the 
prediction he had made be- 
fore the test began, when the 
motion stopped, for a half- 
minute or more I felt that I was turning to 
the left—the direction opposite to that in 
which T had been revolving. When he 
spun the chair with reverse motion—that 
is, to the left—the sensation of turning.to 
She right perited fora baltetaata ater 
stopping. 

‘Then he asked me te lean forward 
almost until my chin touched my knees 
while he rotated the chair to the right. 
‘When I tried to straighten up, I'seemed to 
‘be falling to the left. Had I endeavored 
to overcome this sensation, Doctor Hol- 
sopple told me, I should have fallen in 
reality in the direetion in which the chair 
hhad been whirling—namely, to the right. 


‘seated to guide him in piloting 
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Another test illustrated even more 


‘ears have in controlling our movements. 
From them science will learn how seri- 
ously a defect in the canals may influence 
‘our every-day behavior. 

“A simpler test is that of blindfolding a 
person and directing him to walk to a 
‘tree a few hundred yards away. The 
ground is level. A surveying instrument 
is used to measure the accuracy of the 
walker’s course. Some subjects, while 
they start out straight for the tree, quickly 
veer to the right or left, It is a strange 
thing that any one person, no matter how 
muny times he tries the test, always will 
turn in the same direction, 


“TN SWEDEN they have an odd but 
highly interesting athletic game. It 
is in effect a eros-country race, but to 
win it a contestant must not only be the 
first to cross the finish line, but also must 
demonstrate a highly developed sense of 
direction and an ability to orientate him- 
self, for he must find his way through 
strange country with no guidance except 
his own instincts. ‘The average man 
would make but a poor showing in a 
contest of that kind. Maybe you would 
like to see why this is so?" 
Once more T 1¢ a subject for & 
periment. My pathway, on each of 
several attempts to reach the tree, is in- 


ures, I tried to beat the game by leaning 
to the left. I had an idea that this 
would counterbalance my tendency to 

tum to the right, but it made no 
difference, Another person who 
tried the same test always moved 
to the left. 


ANOTHER phaso of this prob- 
lem of balance and orienta- 
tion, Doctor Holsopple told me, is 
presented by antagonistic mus 
‘cles. This -means that. certain 
‘groups move in away that exactly 
‘opposes the movements certain 
other groups are making at the 
same time, as when the biceps 
contract and the muscles of the 
‘back of the arm relax when the 
‘hand is brought to the shoulder. 


ample. When the eyes turn in the 


In the legs and trunk, for 
ple, one muscle may be puiling 
harder than its antagonist, 

“Perhaps a contributory cause may lie 
in chance, such as the swaying of the 
body. A'deviation of this nature may 
not be corrected by the semicircular 
canals, and consequently it influences the 
walker's direction, ‘The chance occur- 
rence may take the form of a sharp gust of 
wind, or of some trivial influence that 
‘swings the person off balance.” 
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“The Digesting Plane, Here the straw fers 
tre" converted int pulpthe. fre sae tn 
Fe new method ot "mmateturne paper 
By Newton Burke 


Fs Europe recently came the 


announcement that selence had 

produced an effective process by 
which the waste straw of food crops 
stuch as wheat, barley, oats, corn, and 
rice, may be utilized as a substitute for 
the wood pulp from which 80 per cent of 
the world’s paper now is made. 

"The process has been developed by 
Sounds tone 8 ietted Se 
depends upon’ a method of eliminating 
the hard "brittleness which ‘previously 
had made impossible the use of straw 
fibers in the manufacture of printing and 
writing paper. ‘The De Vains process 
hhas been installed successfully in a dozen 
paper and pulp mills in European coun 
{tles, and plans are now under way, itis 
said, to establish a large experimental 
plant in Canada, where the great wheat 


the world, the forests eventually will prove 
ly the demand for 


7,600,000 tons) of paper every 
Fifty years is ‘ 


, paver mnafacrurers ave Loughe 
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High-Grade Paper Made 
from Waste Straw 


Threatened Famine May Be Prevented by 
a New Process of Salvaging Crop Rubbish 


‘thepulpinto paper sheets 


for a new source of paper-making mater 
rial. Crop straw, most of which is bumed 

naturally was considered, but 
the hardness and brittleness of the result- 
ing pulp made it unsatisfactory, 


“THE luxuriant veretable growth of the 
tropics likewise was considered; but, 
though tropical grasses, bamboo, and sim- 
ilar vegetable products were found wuit- 
able for paper manufacture, the difficulty. 
of transporting chemicals and fuel to the 

‘tropics made this virtually in- 


Paper from straw, of course, 
new. Straw paper 

was made in this country a half 
‘ago; also in Europe. 


eral types of cheap wrapping 
paper. But paper made from 
straw fibers, matching in quality 
the paper manufactured from 
wood pulp, is a distinct novelty, 
and a successful process that 
makes it possible is bound to 
prove of tremendous significance, 
not only to the paper industry, 
but from an economic stand 
point. 

Foresters and economists long 
have maintained that, despite 
efforts to replant woodlands of 


| fxhaustible, source of pulp. of 
doubtful value to the paper-using 
world. 
‘Ten years ago De Vains at- 
tacked the problem of develop- 
process whereby straw 


Advices from Europe indicate 
that he has solved the problem. 
‘The only chemicals employed in 
hhis process are common salt and 
lime. Soda and chlorine, which 
are necessary for the separation 
of the paper-making fiber, are 
produced from the salt through 
his process by electrolysis, In- 
genious machinery and an in- 
‘genious adaptation of well-known 
chemical reactions cause the 
soda and chlorine, after their 
work is done, to recombine as 
salt, which may be used again, 
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’ Do We Need More Ships like These? 


Aviation pod Important Réle in New British Naval Designs 


against attacking ircral rae 
Srouehe ‘to a head the i “ 


fitted 
‘vided with 


‘Feo Deer's Real end Siitrne Ass perme the Rathore 


/ 


- Br ee 


battleships, ‘may appear when completed under the 
‘Tromy. Te reported that thes armament will Wisds nine 16Gch guns; meng thems the moc powetal battesipe 
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Three Who Carr 


pilot face to face wit 
Indeed, it is 

aerial mail earri 

the fiercest hardships and grat 


many times in the fo brief moni since 
the establishment of mail delivery betwee 
oceans in less than a day ane" 


N 


ve tres of Postal Pilots 
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Our Mail 


‘ative of the Thrilling 


Storm ‘and fou, braving 


slanaing throu 
there ae 4 stop the mal planes have been tie 
30,000,00ales 33 month with 157/000, 000 letters 


‘The air§Ail aims to bridge 
the distance between New 
York and San Francisco in 34 
hours or less, How well this 
schedule hax been maintained 
by these hardy and venture- 
some aerial postmen is shown 
by recently compiled records of 
the Post Office Department. 


weighing 4,000,000 
pounds. There are 
14 stops on the 
transcontinenti 
route, yet in nine 
frips out of 10 planes 


‘The tentative schedule provides for 
plans to leave New York and Chicago 
each night at 9.90 and to arrive at the 
other terminus at 5.80 the following 
morning. It is not’ contemplated to 
handle other than New York and Chi- 
‘cago mail, except of course such mail 
matter as’ ordinarily ix relayed between 
the two cities. ‘Three stops have been 
provided—at Bellefonte, Pa., and Cleve- 
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fastened my belt and dug snow enough 
to pull myself from under, with the aid 
of a convenient cedar limb. The machine 
‘was complete y ‘washed out.’ " 

At this point Scott showed himself an 
observer as well as a pilot. 

‘Then I began noticing things,” he 
continues. “I noticed that my’ left 
shoulder was out of place, and that my 
arm was freezing rapidly; that I had 
cigarettes and matches; that I had left 
my gun in Salt Lake; ‘that there was a 
heavy fog, with no sun visible to get 


the other two for refuel 

the original plan. yaa 

drop off mail at Cifvel 

Recent experie 

Scott serv 

the ends ¢¢ wich Hhe\per 
p in odd to maintalp | 

this navieato 


waking 
on top 
incldey 

ehroni 


report on the 
aFaphic and tpsilling 


“7 Ly 

he 
and mist fron 
Pass. 


rogull? course. 
saddle is about 

clears 
each 


“No part 
visible, I hhd proceeded 
hole, with altimeter rogists 
to what I thought was hal switches 
when the hole closed up in arm and 
banked the plane, and was turning to couldn 


penetra aparece 


fate the switches, so T un- 


Remarkable nighttime view of the U.S. AirMail Ficid at Iowa City, In showing  mailslone making landing under the beam of a 
‘Powerful beacon. Biliast ilumnation f the Bld vistaatly torsn wight lato day. auaring the softy of the plot sod his precious care 


achedules are approximately four 
Jonger than our experimental fligh 


/ 


ne, 7 

rock, striking myf Nit 
fi knocking it bey into Mage. 
Abed m3 fy Phin 


the day before. 1 
transcontinental 


until they thas vice gap is 
‘The flyer walked|tofhe neasae railway P-prane ih 
tracks, flagged. a Nain, ‘YYek, from the viewpgpat of tf 
a s P, 
"lot Wesley L. Smith @nsirms the 


from “Statement that themenof themail-planes 
a Tonger fe eat night. 8 


that went in lefrch of him 

gram reached civilization. 
=Manager Bernar 

Main and Mechanic 

L, Farrow conducted 

earch In an airplane 


With them wan eehgi) 


F. E, Barnard 


tral stick. 
sett 

4 in) the 

through J en 

twa Aniles 


Giisodes as that in which 
Scott figured, there ix 
hysteria in the service, ac- 
cording to Col 


‘sIieutenant in the 


is fot a bit more haxard- 

broad daylight,” ac- 

th, fit the night is clear and 

full duty, Of 

Jdenied that haxy 

fe, but the thing I 

flying in a severe storm, 

“"Fiven the storms are not ax bad as they 
might be. In summer the average storm. 
is less than 10 miles in width, and 
pilot may fly above it, or he may 
hrough it in five minutes. 

a storm, however, ix filled 

with ‘more thrills than 

normal night flying over 

the lighted airway  ex- 

tending from Cleveland 

to Cheyenne. My own 

worst experience was in 

daylight, when I was 

foreed down in the 

Alleghany Mountains and 

in the top of a 


day or night, is to keep 
hhis head. — In case of min- 
hap he always can save 
himself by jumping, with 
his parachute, or perhaps 
he can reach safety by 
shutting off his motor 
and gliding. |For the 
skilled pilot gliding is not 
difficult. 

“One of the worst ene- 
mies of the airplane is the 
dense fog, in which the 
pilot eannot tell when he 
is approaching a mountain 
or other obstacle. Happily 
‘an instrument is being per- 
fected that will enable 
him to feel his way 
‘through a fog, and when 

Cox ease 129 
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If You Were Trapped in 
a Burning Building— 


You, Like Hundreds 
of Others, Might Owe 
Your Safety to the 
Science and Daring 
of the Rescue Squad 


By Ama Barker 


BOUT four o'clock one morning 10 
‘years ago a policeman, patrolling a 
‘congested factory district in lower 

New York, saw smoke pouring from the 
cellar of a four-story loft building. 

‘The chief of the fire department re- 
sponded to the subsequent alarm, to- 
gether with four engine companies. When 
the basement doors were 
burst open, thick, black 
moke choked the en- 
trance, ‘The chief went to 
a call-box 
‘code vent: 


‘the box number 1, the fire- 
department rescue com- 
pany’s special call. 

‘A few minutes later six 
men in oxygen helmets 
plunged into the cellar. 
‘They groped their way 
through the stifling smoke 
‘and located the neat of the 
fire, Returning, they got two lines of 
hhose into action. Fifteen minutes later 
the fire was out. 

Had the firemen not been protected 
with oxygen helmets, had they not been 
able to get at the fire while it was still 
small, there is no telling what the loss of 
life and property in that erowded district 
might have been. 

‘The laconie account of the work done 


‘yy the rescue nquad at that particular fire und 


fn significant item, 
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‘Talking to His Men 
‘The commanding oficer of the 
fescue company. equipped 
Seih portable telephone mppa 
fata receives mevaages from 
bis men porting conditions 
ft gmefed eelar. The men 
swear telephone helmets 


scientific apparatusfor this 
particular kind of work. 
But, allowing for dif- 
to time and 
‘memorandum, 


it records of any 
tien where, in the 


ind-ladder companies, 
‘Perhaps the firft rescue quad attached 
to a fire department in this country was 
‘organized in Detroit in 1908. ‘This com- 
‘pany’s special equipment was limited to a 
single life net, but it blazed the way for 
the highly specialized work now being 
carried on in mont large cities and many 
ssmall ones. Gas masks were used by. 
‘San Francisco firemen as extly as 1909 and 
Chicago had three auxiliary squads for 
rescue work in 1909. However, it re- 
mained for the New York Fire Depart- 
ment to equip the first rescue-company 
with dependable oxygen maskx and to 
equip a company truck with a variety of 
‘special scientifie and mechanical appara~ 
‘tus that was useful not only in fire-reseue 
‘work but in almost-any emergency where 
lives might be in peril. 


AND toxlay Gredepartment fciala 
all over the country are constantly 
fon the lookout for new inventions and 
improved apparatus that may be utilized 
by the men whose lives are devoted to the 
saying of human beings from death in fire 
and smoke. Almost every day science 
offers some new aid in this thrilling and 

Oxygen helmets, pulmotors, special 
fire-quenching chemicals for use where 


M 


water would be ineffective or dangerous, 
acetylene torches for cutting away metal 
barriers, unusual types of crowbars and 
other wrecking tools for quiek destruction 
‘of impeding doors and partitions—such 
apparatus is now as common almost in 
the equipment of the reseue firemen as are 
hose and water in that of the ordina 
fire-fighter. 

‘To such apparatus and to the skill and 
bravery of those who man it, thousands 
owe their lives. How much the appalling 
toll in lives that fire exacts in this country 
every year might have been reduced by a 
wider use of rescue equipment it 
impossible to estimate. 

Fire rescue is highly specialized wor} 
and ean be performed properl 


reason for this is that 5 
quired for the operatiof 
cated rescue apparatus, 
apparatus requires speci 
bbe kept in condition for| 


reliminary to 
Jes, go through 
th gus, masks, 
‘and many’ Kinds of 

Besides learning 
his equipment, they are 
fw to take care of it, to 
trouble with the apparatus, 


firemen bears alight resemblance to the 
gas mask @ trenches. ‘The latter 
Owed their efficiency to chemical filte 

that absorbed the poison gases, which, 

ccotirse, were usually well diluted with air 
‘when they reached the soldiers, Masa 
of this type had been tried out by various 
firw departments hefore the establishment 
of the first rescue squad, but were found 
virtually no protection against th 
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smoke, ammonia, or other chemical fumes 
frequently encountered in fires in indus 
trial establishments. 

‘The helmet in use today is of a type 
similar to that used in mine-rescue work. 
It is equipped with an oxygen tank de 
signed to give the wearer a supply of pure 
oxygen for an hour. An indicator regis- 
ters the amount of oxygen consumed, and 
ters zero, there is still 
fe tank for 20 minutes’ 


the first truck company that reached the 
fire entered the building wearing the old- 
style filtration masks and endeavored to 
reach the third floor. The ammonia 
fumes, however, drove them back, and 
before they could reach the street, three of 
them were overcome. 

Tt was with the greatest difficulty that 
the employees—among them 12 women. 
were taken on ladders from the third 
floor, and one woman was dangerously 
injured when she jumped from a window. 
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Al of these persons could be led to safety 
readily by Chicago rescue firemen of the 
present day. 

A vivid instance of the value of rescue 
equipment in combatting difficult fires 
‘was given to the writer by Lieut, Thomas 
F. Kilbride, senior officer of New York 
City’s Rescue Squad, and the onl 
viving member of the 
formed in that city. ‘This is a story of 
fire in a submarine lying at a pier in the 
Brooklyn Navy Yard, caused by an 
explosion in the aft battery compartment 
that injured several men. 

“When we got there a few of the in- 
jured bad been rescued by Brooklyn fire 
men," said Lieutenant Kilbride, “But 
the burning insulation on electric wiring 
and repeated explosions made the fumes 
and smoke so dense and the heat a0 
terrible that men without masks couldn't 
ket any farther than the battery platform 
without being overcome. 


“THE naval officers said the explosions 
‘were caused by chlorine gas coming 
{in contact with electric wires charged with 
600 volts. ‘This gas had been formed by 
the mixture of sulphuric acid and salt 
water used in the wet batteries 
Red-hot electric wires, caused by 
short-cireuiting and burning insulation 
led through the magazines, loaded with 
smokeless powder, TNT, and a lot of gun- 
ton. In & ‘the boat was carry 
ing eight torpedoes of the largest ty 
h their war heads on, ready for action. 
hhot you couldn't 
re hands! 
uld get down to 
igh an opening in the 
bout 22 in diameter, And 
de we had to crawl about and 
ire with xmall hand. extin- 


the fire was th 


Salt water could not be used to 
Tbecau 


the artmente its 
have 
ons. h water 
the batteries, but the 


‘be fought mainly with hand 
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Riding to Work in Propeller-Driven Sky-Car 
"Wr males am hours Both ends would be enpered Ui on irs 


iar eo males am howe 


A Mile a Minute by Aero-Railway 


. How Paris Plans to Solve Suburban Transit Problems 


By Arthur A. Stuart 
! Pires bids fair to be the first of the 


‘world's largest cities to solve its 
rapid-transit problems high in the 
Recent reports from the French 
pital indicate that actual g 


peller-driven ears suspended f 
head monorail will tra 
hour, carrying thousan¢ 
between Paris and the subdW6t St. Denis. 

‘Designs for the airway have been com= 
pleted, examined by expert engineers, and 
found to be practicable, it is reported, 
‘The inventor, Monsieur Francis Laur, 
well-known French engineer and former 
Deputy of the District of Paris, has laid 
hia entire scheme before the Prefect of 
* Police, and now is waiting only for a con- 

cemsion on the line to begin work. 

During the last year inventors in 
America and Europe have been at work 
oon the idea of aerial railways to supplant 
the crowded commuters’ trains, jammed 
subways, slow moving surface ears, 
blockuded taxieabs, and buses that have 
brought the problems of traffic congestion 
to a critical stage in almost every large 
city, One of the ingenious xystems de- 
vised—the Felts suspended monorail ear 
proposed for Los Angeles, Calif_—was 
described in PoruLan Scursce MoxTuLy 

November, 1923. 

‘The proposed car of Monsieur Laur 
would differ from the Felts invention in 
the fact that it would be virtually a 
propeller-driven airship suspended from 


Joy. a nine-foot propeller. 


ind running along 
tapering off at both ends 
would be built of duralu 


Mest Wala would tegspstie 
ego to 100 
i as 
2 wei ey ie eae Preset 


Mienn cll foc g-c66 font ons, seven 
fect wide, ahd seven feet high, driven| 


‘The ear would be suspended from 
‘overhead carriages, each with two 
‘wheels in tandem, ran~ 

ning on the monorail 
It would be equipped 
‘at one end with a regu- 
lar heavy-duty airplane 
propeller driven by a gaso 
line or electric motor, and 
‘at the other end a control 
cab. ‘The propeller would 
be of the new metallic re- 
versible type, turning at 
2000 revolutions a minute. 


One of the chief advantages claimed 
the proposed sky railway, aside from 

‘of providing relief from’ traffic con- 
xestion, Would be its economy of eonstruc- 
tion and operation, ‘The initial financial 
‘outlay obviously would be small compared 
with the expense of digging subway 

Hines or erecting steel elevated 
structures, or even of establishing 
extensive new lines of motor-buses. 

‘The economy of transport, ace 
cording to the inventor, would 

/ rediuce the cost of tickets 

Fe from St. Denis to Paris 
to about one-third of 
what even the street- 
railway companies now 


"The fares to be charged 
for the single trip of about 
10 miles from the northern 
section of Paris to St. Denis, 
iccording to the present 
plans, would be about three 


‘Thus, the ear could be run Front View cents, Express cart, not 
Ineitherdirection andwould —jiseice tow the var vw Stopping at. intermediate 
not haye to be tumed  ftpeaded from wheels points, would make the 
‘around on the tracks. Dur- funming oe single rail complete round trip in a 


ing rush hours an extra car 
‘or two could be hooked up to the propeller 
car, forming a train 

‘The track would be in the form of an 
inverse double parabolic arch suspension 
ridge holding up the rails, each suspen- 
sion being about 480 feet long. Suspen- 
sion cables would be strung on high steel 
towers cuyed longitudinally and at right 
angles to the track to keep all motion from 
‘wind pressure at a minimum, 


little more than half an 
hour, It is estimated that the line could 
handle more than 2,000,000 passengers a 


eat 
If the proposed aerial line proves com- 


mercially succesful, it will be followed by. 
‘other similar lines connecting the heart of 


the city with its suburbs, 
‘Monsieur Laur, who is 84 years old, 
has spent the past 11 years working on 
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Light Baths Fight 
‘Tuberculosis 


“Tuberculonia patients ia 
the Retroyston Hospital 
St. Giagow,  Seotlend, 
Sow are treated with 
ithe of ute valet he 
produced bythe atl 
Sonlight apparatueshows 
heres” By. building vp 
the bones nd improving 
the quality of the Blood, 
Uraviet light te prow: 


Magic Cures Found in Sunshine 


of Ultra-Violet Light 


Discoveries of Amazing Germ-Killing and Food-Giving Power 
v0 
te 


N EXPLORER bl ‘of sunlight. We know that 

from the Ai nlight passing through a prism breaks 

ld not. fi fp into ite » —rays of red, orange, 

navages did not ‘yellow, indigo, and violet, 

they treated t each ol ‘own ‘wave length. 
he said, simpl 


Experiments made 


sunlight. 
posure of leas than a second, the 
were killed, —Sunshi 

cure used by the sav: 
to sterilize their woungs—ws 
these experiments to 
non-chemical germig 


‘powers begun to 
be appreciated. Today it is being used, 
not only to fight disease, but to hasten 
growth of erops, produce more eggs, test 
paints and fabrics, season lumber, and 
sterilize water. Its utilization is one of 
the amazing accomplishments of our age. 

Ultra-violet light, is not to be confused 
with the so-called “violet rays” that we 
see the salesman at the corner drug-store 
“demonstrating” with glass tubes of vari- 
ousshapes. These"'violet rays” are merely 
the violet light that a high-frequency 
electric current produces when it is passed 
through a vacuum. 

Ultra-violet light is a colorless, in 


fort to be seen by 


, Taade up of the shortest 
fh see, are much shorter waves. 


ina, they will darken s photographie 
te.” These waves are ultra-viol»t light. 
‘means of special instruments that con- 
vert the effect of the waves on photo- 
graphic plates into electricity, or record 
their heat, these minute wave lengths 
have been ‘measured. ‘They are so short 
that their length cannot be computed in 
ordinary terms, so the Angstrom unit is 
used. “An Angstrom unit measures ap- 
proximately 1/250,000,000 of an inch. 
‘That is to say, it would take 10,000,000 of 
them to equal the diameter of a human 
hair of average thickness. 

‘The waves of ultra-violet light vary in 
length from those just too short to be seen, 
‘3900 Angstrom units long, to the shortest 
—1000 Angstrom units long. Beyond 
the ultra-violet region are the extremely 
short wave lengths known as X-rays. 


'N THE Bureau of Standards test it 
‘was found that the shorter ultra-violet 
waves had the more pronounced action in 
killing bacteria, but longer ones were 
effective with longer exposure and when 


“(') Better Health for Everybody 
AB/ Seybold 


applied with greater intensity. Science, 
however, hae learned to produce ar 
ficially ultra-violet wave lengths shorter 
than any of those in sunshine that reach 
the earth. 

Ultra-violet light is emitted whenever 
fan electric current is broken and the 
‘spark made to leap across a gap in an are. 
Are lamps used in motion-picture studios, 
for example, give off a large amount of 
ultra-violet light. ‘The lamp most com- 
monly used by physicians in ultra-viol 
treatments has poles of mer-ury in 
quartz. tube. 


JUARTZ is used because ultra-violet 

light will not pass through glass. In 
winter our closed windows shut out the 
germ-killing part of sunlight. PoPuLaR 
SctENCE MONTHLY told recently that @ 
way has been found to make clear fused 
quartz in commercial quantities at a 
reasonable cost. Does this point to a 
time when we need no longer deprive our- 
selves of the help nature offers us daily? 
With quartz windows in our houses it 
would be possible to live indoors ax 
healthfully as out-of-doors in the sun- 


the longer ultra-violet waves that 
cause sunburn. In the concentrated 
ultra-violet light produced artificially the 
‘skin of any one under treatment is burned 

idly. In two hours under ultra- 
‘in a laboratory a person may 
acquire a coat of tan equal to the total 
result of a full summer's exposure at the 
seashore. In ultra-violet light baths the 
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eyes must be protected by goggles of any 
colored glass but quartz. 

‘The first spectacular use of the sun as a 
doctor was in Switzerland, where physi- 

ins cured children of tuberculosis by 
if them play naked, out-of-doors 
in the snow. Snow reflects ultra-violet 
ight almost completely, thus giving the 
patients a double dose of the light— 
direct and reflected. 

‘Perhaps the most amazing of all things 
accomplished by the use of ultra-violet 
Aight is the curing of rickets. In this 
disease the bones fail to develop properly 
‘on account of a deficiency of calcium and 
phosphorus in the body. Other diseases 
due to this same deficiency are hay fever, 
asthma and scurvy. Ultra-violet light is, 
being used in the treatment of all of these. 

After the cause of rickets was dis 
covered, patients were fed calcium and 


ultra-violet light, 
not yet fully undj 
‘cause the body to 
salts introduc 


he blood xystem, and 
that fight germs, 
Uity 


necessary buil 
provides for 
fighting corputelés. 
Dr. Perey Hall, pegfinglish specialist in 
ultra-violet light/fgitment, has been ex- 
perimenting withthe use of the light in 
preventing influenza and dyspepsia, which 
ho says is a form of influenza. Attacks of 
+ these dineases usually come in the winter 


ultra-violet light, 


burning the sealp 
with ultra-violet 
light causes a rush 


Ultraviolet light penetrates the skin 
to a depth of only one-tenth of an inch. 
By’ pressing. small water-cooled lamp 
close to the skin, itis powible to make the 
light penetrate as far as one-fourth inch 
‘This is seldom done, since the powerful 
light destroys the surface of the akin at 
the sume time as it kills the germs 
beneath. 

‘Ax a germ killer, ultra-violet light is 
proving effective in treating skin diseases, 
boils, and carbuncles. By means of 
curved quartz tubes itis possible to get at 
germs in infected parts that are 

for example, in treating ton- 
slits, pyorchea, abscesses, ringworms, 
‘or by introducing a water-cooled lamp 
into'the inside of bones, in treatment of 
hone tuberculosis. Also it is beginning to 
he used to replace chemical germicides 
such a8 lodine, which sterilizes only the 
surface and has no penetrating po 

‘That ultra-violet light can be intro- 
duced internally is a recent and important 
development. For many years children 
have been fed codiver oil to prevent 
them from becoming bow-legged, an 
effect of rickets. Ultra-violet light treat- 
ment was found to be similarly effective in 
fighting rickets. 

Dr. I. Newton Kugelmass and Dr. 
Irvin MeQuarrie of the Yale Medical 
School recently announced the result of an 
investigation of the relation between the 
cil and the light. Cod-liver oil cures 
rickets, they said, because it actually 
generates ultra-violet Tight in the intes- 
tines. When oxygen was added to the 
ol (aa it would be in the natural process of 
digestion), the oil blackened a photo- 
graphie plate, screened with quarts, but 
had no effect when the plate was screened 
with glass. Egg yolk and sperm oil, also 
helpfal in the cure of rickets, did the same 


thing, while substances having no value ti 
treating rickets had no effect on the plate. 

‘This explained the mystery of why 
Eskimo children rarely suffer from rickets 
While thousands of children suffer from 
the disease in fogay climates, particularly 
during the winter months, supposedly 
fon account of the lack ‘of sunlight, 
Eskimo children, who live where dark: 
ness lasts for months, were not affected, 
Now it seems that they maintain theif 
health through their diet, most of which 
contains large quantities of various fish 


OCTOR A. F. HESS, of New York, 
Thas announced that he has dis: 
covered a method of making cottonseed 
fil and linseed ofl absorb. ultra 
light. "This is of great importan 
while the supply of cod-liver oil and sperm, 
oil in the world is limited, the mupply of 
vegetable oils is not. Doctor Hess also 
found that lettuce, which ordinarily has 
no effect on rickets, and wheat grown in 
the dark, after an exposure of two 
minutes to ultra-violet light, became 
active in preventing weakness in bone. 
Scientists in other countries us well ax 
America are experimenting to cause food 
to absorh ultra-violet Tight. With a 
method of “eating sunshine,” they be- 
Tiewe, we shall have found ‘one of the 
greatest preventives of disease the world 
While startling discoveries have been 
made showing the effect of ‘ultra-violet 
light on our bodies, commercial uses for it 
have been found also. Poultry pro- 
ducers will undoubtedly benefit from an 
experiment made by Drs. J.8. Hughes and 
LF. Payne of Manhattan, Kan. Like 
bone-making, egg-laying requires utiliza 
tion of lime. Exposing hent once a day 
for 10 minutes to an electric-lamp source 
of ultra-violet light caused them to lay 
four times as many eggs as those that did 


(Continued on pase 130) 


Engineers. Wi 


Startling Test |to 


water it pounds, 

‘The object of the test 
in to determine the weal- 
cest parts of dams of this 
type of construction and 
hele, manner of failure, 
for the purpose of ascer~ 
taining how to build 
dams of maximum satety, 
‘yet with minimum thin: 
new of construction and 
consequent economy of 
material. ‘The experi- 
‘ment will cost $100,000. 


sights in bridges. Relatively few per- 
tons, though, have seen arches stood on 
fend to back up the water of a stream so as 
to create an artificial lake oF reservoir for 
power development, water supply, ir 
ating arid lands, or regulating foods. 
Dams of this type, however, have been 
constructed for more than’ 300 year. 
‘The oldest known, the Almanza, was 
built im Spain before 1586 and is standing 
today. The Roosevelt Dam in Arizona 
is an outstanding example of the curved 
dam built in modern times. 

Some of these dams are low, but a few 
exceed 200 feet in height’ above. the 
stream bed. Some are very thick, others 
extremely thin. Very few have failed, 
and they because of faults of the founda- 


capacity of 51 


imal 


asure 
By Truman Atevens 
tiggAbosen. ‘this circumstance the 


‘ion naturally arises: If the thin 
‘were strong enough, were not large 
‘sums of money wasted on 

the thiek ones? This is one 
of the questions that the 
impending experiment in 
California sims to. answer. 
‘The other question— 


high velocity through the 
failure of a dam may be 
more quickly destructive 
than fire. Furthermore, 
the lou of the water stored 
by the dam may be disas. 
trous in itself because it is 
needed for supplying a com- 
munity, for irrigating erops, 
or for’ generating power. 
In the past, engineers have 
‘been dependent for their 
Knowledge of dams upon 
the results of experiments 
with small models in laboratories, and 
upon the development of various methods 
‘of design by mathematics. 


1 Burst $1 


‘ety of Arch Construction 


00,000 Dam 


‘The California experiment will furnish 
engineering science with its first oppor- 
tunity to perform needed tests on an 
adequate scale 

Through the Department of the In- 
terior and the Southern California Edison 
‘Company an ideal site and suitable facili- 
ties have been obtained for the test dam on 
Stevenson Creek, a small tributary of the 
San Joaquin River. ‘The creek gorge is of 
granite, steep and narrow, xo that the 
reservoir will be amall. A recently com 
pleted water-supply tunnel of the Southern 
California Edison Company is near and 
provides means for furnishing and con- 
trolling the water needed. 


'HE idea of the committee that has the 
experiment in charge is to approxi- 
mate the most daringly thin dams that 
have been built, and perhaps “go them 
one b.tter.” ‘Then, after many teats and 
‘measurements, an attempt will be made 
to break the dam in order to discove 
‘weakest part and the manner of failure. 
For this purpose the dam will bo extended. 
vertically to increase the depth of water 
and its pressure against the dam. 
Preliminary to the construction of the 
test dams careful measurements are being 
made of existing dams and dams under 
construction. 


ati 
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Half Million Acres Burned in a Year 
How Uncle Sam Fights Forest Fires 


Uncle Sam's Fire Scout on the Job 
‘This ranger in the New Mesiean Forest Reserve 
{Ghearching for any tele wl of amale enuned 
Wy come Senrted campire a lighted cigarette 


With the Bye of a Hawk 

‘A lookout in the Black Hille National Forest 
‘Ba ting lagenioun Are-nding instrument 
‘vial the loation “fm blage. "This 
toot effective method of fre pretrction 


Woosamen clearing line of 
roa and lebie to lem 
‘conflagration. ia the Wat 
‘Ssteh National Forest, Utah 


‘ORE than half a mill 

forest lands laid 

‘These startling figures set 1924 down as 
‘one of the most critical years in the experience of 
the United States Forest Service. Growing care 
lessness on the part of the campers, combined with 
long sustained droughts are given as the cause. 

‘Only 20 per cent’ of these forest fires were due 
to lightning. Four-fifths were traced to human 
causes. Smoking, especially of cigarettes, camp- 
fires and incendiarism were the chief of these, with 
smoking by far the most serious, 

Fires burning more than 1000 acres in a single 
day were not infrequent. During the year flames 
destroyed or damaged enough timber to build five- 
room houses for the entire population of San Fran- 
cisco, Calif., Denver, Colo., or Washington, D. C. 

In the last six months ‘of 1924 the government 
spent $1,600,000 in fighting fires, outside of the cost 
of forest officers’ salaries. Lookouts stationed on 
high ground, airplane patrols and fire-fighters are on 
the job night and day; yet in spite of their best 
efforts, the yearly damage from forest fires, due 
‘mostly to public carelessness, is more than $16,000,000! 
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Gaplockiy a Jungle in Mid-Atlantic 


Science’s Thrilling Quest into the Sargasso Sea Brings 
to Light Fish with Fingers, Hair, and Feathers; 


steel, suspended just above th 
from the bow of a wooden 
in mid-Atlantic, tall, slim 
rough clothing of a common 
stood brandishing a 
ong-handled seoop net. 
‘He was peering intenth 
into the dark, 


I: AN odd, basket-like contri 


In the meshes, as he 
raiaed the implement 
aloft, was struggling an 
outlandish creature of 
many hues with dozen 
tapering tentacles 


wriggling from its shapeless 


body. 

‘With this catch what is possibly the 
moat spectacular and thrilling scientific 
expedition of the present day may be 
said to have actually begun. ‘The tall 
‘man was the distinguished scientist and 
‘explorer, William Beebe. |The ship from 


which he was conducting his queer fishing 
wax the Arcturus, a 280-foot, 

2475-ton vessel, especially equip 
ped for the exploration of the 
most mysterious region on the 


ae igen ax solemn nad. chal 
Tenge to science for centuries. 
‘The strange fish that had just 
been drawn from the sea cms 
the first specimen collected by 
the expedition, which is spon- 


nored by the’ New York Zo- 


ological Society. 


INCE then a wealth of bi- 

‘ological specimens has re- 
warded the efforts of the little 
Band of scientists aboard the 
Arcturus, By radio Beebe has 
reported many amazing finds, 
‘wrung from the reluctant grasp 
of Neptune by the nets and 
dredges with which his vessel is 
equipped. Among them is a 
strange fish covered with scales 
that are like hair or feathers. 
Neither Beebe nor Dr. William 
K. Gregory, of the American 
Museum of Natural History, 
who is a member of the expe 
dition, can classify this creature 


By Raymond J. Brown 


pelonging to any known species. 
ntly it is entirely new to science. 
valuable discoveries are fish with 


fins like hands; insects of which science 
hhad not heard previously that walk 315 
miles deep on the ocean bottom; sponges 
with skeletons like glass. With each 
withdrawal of the trawiing-nete odd 


creatures like these have been taken 
from the depths. 
‘The Sargamo Sea, famed in fable and 


nsects Never Seen Before 


story as the “graveyard of the Atlant 
and the supposed vanishing place of the 
mythical continent of Atlantis, is a huge 
oceanic Iake between Bermuda and the 
Virgin Isles, of approximately 400,000 

square miles in area, 
for almost 10 times ax 
large as New York 
State. 


HE sea is inclosed 
by the twenty-fitth 
and thirtieth parallels 
of north latitude, and 
the thirty-eighth’ and 
sixtieth meridians of 
went longitude. Ac 
tually it is a great 
whirpool, formed by 
the Gulf Stream and 
‘the main equatorial 
current that flow 
westward across 
the Atlantic from 
Afriea to South Amer- 
fica. It circulates but 
slowly: yet into it is 
drawn irresistibly the 
débris that floats along on these great 
‘ocean rivers—seaweed, driftwood, animal 
‘carcasses, and vegetation from the shores; 
the hulle of lost ships, dead sea creatures, 
refuse from ocean-going vessels. All the 
flotsam of the Atlantic, it may be said 
without undue exaggeration, eventually 
reaches the Sargasso Sea, there to swim 
sluggishly about until it decays 

and sinks to the bottom. 

It is this accumulation of 
rotting organic matter that has 
made the Sargasso Sea the 
garden soil of the ocean, and 
hence of peculiar interest to 
science. In it float enormous 
grassy islands of the peculiar 
yellowish seaweed called "*Sar- 
igascum,”” which derives its nour- 
ishment from the sunken ocean 
garbage, quite as the plants of 
tthe land thrive in ground that is 
enriched by decayed animal and 
vegetable waste. Beneath the 
waters, feeding on the refuse 
from sea and land, live the 
strangest creatures that exist on 
earth, Columbus, seeking lands 
to the westward, thought he had 
discovered them when he ran 
into this swirling marine forest. 


DMBSBENERS crossing the At- 
lahtic have for centuries 
avoided the Sargasso Sea. ‘Tra- 
dition says that many a ship, 
becalmed there, or unable to 
cleave its way through the 
thick floating grass, has floated 
round and round in those deadly 
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waters until its skeleton at 
last joined the thousands of 
others that found their graves 
beneath the Sargasso's tan- 
sled surface covering. 

‘The biological importance 
of this strange sea meadow, 
however, is enormous. Be- 
ccause of the discoveries made 
in and around it by previous 
scientific expeditions, we have 
‘our whole conceptions and 
Knowledge of the strange 
dwellers of the waters of the 
Atlantic. ‘The Sargasso Sea 
furnishes the food supply of 
practically the entire range 
‘of marine inhabitants. 


T18 to coordinate and add 
to the knowledge gained 
by previous expeditions that 
tthe little group of scientists 
aboard the Arcturus sailed to 
‘these treacherous waters. 
‘The Arcturus has been ad- 
mirably equipped for the 
fancinating adventure on 
which its passengers em- 
barked. Besides the movable 
railed platform from which 
Beebe accomplished the first 
ceatch of the expedition, there 
is a runway with a handrail 
around the outside of the 
hull, from which fish or other 
creatures may be harpooned 
for netted, or observations 


the 
beams of which ean be turned 
in any direction horizontally or ver- 
tically, facilitates observations at night 
‘The masta of the ship have been equipped 
with crow's-nests a0 that hunting-groands 
not visible from the deck or the runway 
may be searched for. 

Part of the wooden bottom of the ship 


beneath the surface, both plant and 
animal, ‘There are steel platforms, which 
can be raised and lowered on davits, and 
which permit divers to descend ij 
nea to observe and to seek speci 
‘Numerous small boats, 
glass bottoms, are carried for 
expeditions over the floating meadows. 
‘There are aquariums, tanks, and wells for 
live specimens, and a darkroom in which 


How a Scientist Goes Fishing 


the strange luminous fishes that inhabit 
the ocean's bottom may be studied. 
‘The propeller of the vessel is fit 


rate wirtrr&re used for the dredge, which 
is hauled along sledlike op runne's on the 
‘ocear. bottom, and for the great trawling- 
net. Just how big a job it is to dredge 
the depths of the ocean is shown by 
Beebe's wirelessed report that it takes an 


hour to let the cable down a mile and 
another hour to haul it in again, 
announced purposes of the 
‘to endeavor to obtain a 
Je giant squid, or cuttlefish, 
of all sea creatures, ‘This 
, ten-armed monster that has 
‘often in tales of the sea, 
ising range of the Arcturus is 
les, and she will remain at sea 
{year at least, touching at shoren 
specimens are likely to be found. 
jean museums and aquariums are 
ly to be enriched materially by this 
ition, which promises to achieve 
its of renter importance even than 
‘those of Beebe's previous recent expedi- 
tions to Galapagos and British Guiana, 
which have beon described in POPULAR 
Scrence MONTHLY. 


Equipped for Adventure 
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Six-Reel Movies for Every Home ' 


‘ANY novel features are incorpo- 
rated in a new method of produc- 
ing moving pictures for non- 

theatrical use developed by ‘Thomas 
Armat, of Washington, D. C., who was a 
pioneer in the development of the moving- 
picture projecting machine. 

‘The new process involves a camera, a 
projecting machine, a new kind 
moving-picture film, and new ways of 
taking and showing ‘pictures, whieh per 
mit one-cighth of the usual quantity of 
film to be used. 

In ordinary moving-pietures 16 images 
are photographed and projected a second. 
Mr. Armat has succeeded in eutting the 
number of pictures made and shown each 
second to eight, ‘This he hay 
by making each “frany 
ture, do double dujg tye 
frame containing 6 
contains two. 

In the conventional 


‘matically so that sto 
mentarily while &ef exposure is made. 
By the Armat process the film is halted 
for double the usual time, and two pie~ 


Inventor Claims New Method 
Simplifies Film-Making 


for the Amateur 


th ofa second, approximately, ine 
stead of a sixteenth—and the light in the 
projector lamp is interrupted. The result 
is that the same frame is seen twice, and 
here comes a remarkable feature of the 
Process. Through an optical phenome- 


non, in which the imagination pomsibly 
plays a part, the eye views the two images 
in the same frame separately, and in 
proper order, the result being’ that an 
impression of continuous action is con- 
veyed, exactly as happens when ordinary 
film is projected at normal speed. 

‘Thin one feature would pere 
mit the amount of film neces 
sary to show any action to be 
cut to half. ‘The Armat film, 
though, is half the width of 
standard film, and each image 
fs reduced one-half in length, ‘Thus the 
‘amount of film necessary for @ picture is 
reduced to one-eighth the quantity ordi- 
narily used. 

Prints ean be made on the Armat film 
from standard negatives, the conventional 
feature picture of five or six roels requiring 
‘only a single one-thousand-foot reel of 
Armat film, which once placed in the 
projector will run for an hour without 
further attention of the operator. 

‘The camera invented by Mr. Armat ia 
8 compact, simple, light machine that 
ean be operated by any one without 
special training or practice. 


ction Magni 


10 OFERCOME the draw 


the 


‘cup protects the section 
ground glass under examination 
from outside light so that work 
‘ean be done as wel 

as if a large focusing cloth were 


is claimed, 


used. ‘The image is said to 


How the magnifier i arcacked to the screen by suction 


ier for Camera Aids in Focusing 


he magnifier is simply slid along the 
von toa new position, A screw thread 
‘tthe eyepiece end makes it possible 
to adjust the distances of the 
lens from the sereen to suit the 
eyesight of the user and meet the 
requirements of each individual 
photograph. 


“THE magnifier can be used, 

0, with hand cameras 
that often have focusing hoods 
of insufficient size for accurate 
‘work, Used with a reflex cam- 
era, the long hood can be dis 
carded and the camera used at a 
higher level, giving a better 
point of view. 


for this month, will appear in 
a subsequent issue of POPULAR 
Screncs Monrmy. 


Strange Things Folks Swallow 


The amazing variety of dangerous objects found in human 
stomachs—How they get there and how they are removed— 
Precautions to safeguard yourself and your children 


'N HOSPITALS in many parts of the 
United States ure museums where aro 
displayed an amazing assortment of 

articles, mostly useless, ‘There are earpet 

ins, needles, fragments of combs 
lana frames, thumbtacks, bits of 
pieces of bed springs, 

1 tags, washers, curtain 

shot, _safety-razor 


ins, hairpins, phonograph needle, 
safety-pins, fragments of bone, water- 
melon and other seeds, coffee beans, pieces 


nations less than half a dollar. 

Such articles, you would say, would 
‘make only « poor display in a hospital 
museum case. ‘They do. At 
least, the exhibition I saw re- 
cently in the Jefferson Medical 
College, Philadelphia, Pa., was 
singularly uninspiring in itself 
It happens, however, that vir- 
‘tually every one of the thousands 
of articles displayed there and at 
the other similar exhibits repre 
sents a successful operation 

For these odd collections of 
‘useless hardware, vegetable mat- 
ter, and trinkets are made up of 
the queer things people swallow. 

People take these singularly 
indigestible objects into their 
ystems for a variety of reasons. 
A mnall number passes into the 
stomach, throat or lungs by acci- 
dent. ‘The most careful person 
is likely to swallow a peach o 
‘prune pit, a small bone, a pebble, 
or bird-shot with his food and 
not realize that he has done so. 


By Ada Patterson 


Most of these foreign bodies that are 
swallowed, however, are taken by intent. 
‘The profesional swallowers—"‘human 
ostriches” they call themselves—who 
‘entertain in the side shows at 

have contributed 


How Swallowed Objects Are Located 


Phy Sane uhing improved Xray apparatus to determine the 
{oer Son of a forcign body ewalowes by = patient. A surgical 
‘cpaation Wrequently ts eecomary to save the patents ie 


rated on have been infants whose careleas 
mothers or nurses have left bright and 
attractive but dangerous objects within 
their reach. 


IER JACKSON profes 
frology at Jefferson Medi- 
19 has performed more than 
yhs toremove from the throat, 
ind_ lungs of people objects 
discussed with 

ing things that 
jackson's own 
mute testi- 


‘supplies eloquent. 
as to thin. 
here is rarely a week goes by,” he 
saft, “that you cannot read of some per- 
son who hax swallowed an almost unbeliev= 
able variety of dangerous objects. 
Not long ago an operation on 
& 15-year-old girl in Saginaw, 
Mich., resulted in the removal of 
almost a thousand things she had 
swallowed. These included 
safety-pins, earrings, watch 
‘chains, stove bolts, coins, metal 
strest-ear tokens, brooches, ad= 
hesive tape, shoe laces and bits of 
ribbon—aimost four pounds 
in all. 

“A professional ‘swallower’ at 
Chicago yielded 275 metal ob- 
jects in an operation, the co 
tents of his stomach iiisluding 
upholstery tacks, nuts, bolts, 
screws, a can-opener, a couple of 
handfuls of thumbtacks, almost 
4 box of fairsized nails, cart- 
ridges, safety-pins, paper clips, 
and coins. 

“4 woman in New York, who 
hhad been eating pins and needles 


“ 


for years, desiring a more substantial diet 
possibly, at last began swallowing safety- 
razor blades, with fatal results. 

“A. needle—the first he had swallowed 
killed 2 four-year-old boy in Newark, 
N. J., a few months ago, although he had 
previously swallowed 
bone buttons, bits of 
wood, and ‘similar 
things without ap- 
parent discomfort. 


“RECENTLY a 
‘Kansas City sur- 
‘eeon removed about 50 
Pieces of mattress 
spring, two hooks with 
staples attached, and 
four hairpins from the 
stomach of a woman 
patient, who recovered 
after the operation, 

“These are typical 
eases of persons who 
‘swallow things inten- 
tionally. Not long ago 
Theard of an accidental 
ease in Toledo, Ohio, 
which supplies « strike 
ing Instance of how 
‘easily carelessness may 
lead to disastrous re- 
sults, A salerwoman in 
a department store was 
pinning some merchan- 
ise together and had 
16 pins in her mouth 
—a dangerous practice, 
of course. A fellow 
clerk offered her a piece 
of candy, and unthinkingly she began to 
teat it. She coughed, and of course swal- 
lowed both candy and pins. 

“About 90 per cent of the cases of 
foreign bodies getting into the air and 
food passages accidentally probably are 
avoidable. Bolting of food, a common 
fault of Americans, is rexponsible 
many of them, | Carelessn 
food ix responsible for 
nothing less than eri 
containing fragments 


‘Swallows Toy 
A hitte tin aut be 


bells, oyster shells, crab s 1d 80 00, 
or to permit chips f ‘containers, 
splinters from flour or Aigar barrels, of 


older from tin cans to get into food. 
When a fruit jur, jelly glass, or similar 
container breaks or ehips in opening, the 
contents should be strained or thrown 
away. 


“ PEOPEE, are careless, to, in serving 
to children, invalids or aged persons 

food that contains bones, watermelon 
seeds, orange seeds, lemon seeds, cherry, 
plum, prune oF peach pits or the stew of 
fruits." Many kinds of ordiuarily harm- 
leas candy’ are a source of grave danger to 
young children. A child less than two 
Years of age has ro grinding teeth, and 
‘Consequently iso more able to dispose of 
& piece of peanut candy’ than it could 
feat an iron bar. 

“If » child of that age gets a piece of 
peat into his mouth, he eannot chew. 
here are only: three things he can do: 
pit it out, swallow it whole, or breathe it 
into the lungs. Ifhe spits it out, well and 
ood; if he swallows it whole, it will pass 
{nto the stomach to make trouble. If be 
breathes it into the lungs, it will lodge 
‘there and lacerate. 
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“False teeth are frequently swallowed, 
often causing choking or irritation of the 
stomach or intestines that results fatally. 
Any wearer of false teeth whose plate be- 
comes damaged or ill fitting should take 
it to his dentist for repair immediately. 


“One patient here was a woman who 
swallowed a fragment of tooth in a, 
dentist's chair during, 


To Avoid Trouble— 


ON'T eat or drink in the 
dark. 

Keep small objects out of the 
reach of small children. 

Never put pins, coins, pencils, 

or smaller objects in your 
mouth. 
In preparing food, be careful 
keep forciga bodies out of it. 
If you require glasses to read, 
wear them also when you eat. 

When some inscrument, such 
as a physician's thermometer, 
is placed in your mouth, be 
careful not to cough. 

These precautions azainst 
swallowing foreign bodies) are 
urged by Dr. Chevalier Jackyon 
‘of Jefferson Medical College, 
who has performed more then 
1200 operations to remove ob 
jects from throats and stomachs. 


Oe 
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by_ operation, and the woman recovered. 

“Women often have a habit of hold- 
ing coins in their mouths. It is remark- 
able, though, that of 130 or more 
operations for the removal of swallowed 
coins, few of the patients have been 
‘women. Most have been little children 
‘who suffered the consequences of the bad 
example shown them by their mothers, 


SCP HE rest of our small patients have 
swallowed harmful objects because 
their mothers, have been eareless enough 
to leave within their reach things small 
‘enough to be placed in their mouths. 
“A child seven years old carried a large 
upholstering tack about in his right lung 
for two years. Physicians said he was 
tubercular. ‘The X-ray, however, located 
the tack.” 
Doctor Jackaois is the inventor of the 
‘bronchoscope, a de 
vice that has faell- 
tated sreatly: the re 
moval of foreign 
objects from the 
throat oF windpipe. 
‘This instrument 


which is a series of 
mirrors that reflect 
aan image of the object 
thatmustberemoved, 
Mlushination is. supe 
plied by a small elec- 
trie light. 

‘The patient is Inid 
| upon a table, and his 

head and neck are 
placed that mouth, throut, und wind- 
pipe are in a straight line. ‘The operating 
surgeon inserts the tube in the patient's 
throat, slips his forceps down into the 
tube, guiding his movements by the re- 
flection in the mirrors, and withdrawn the 
object that has been swallowed. Thin 
operation ean be performed without an 
anesthetic. 

‘An 18-months-old baby in Brooklyn not 
Jong ago swallowed a tiny lead automo- 
bile. The child wax hurried to a hospital, 
here an X-ray examination evened the 
toy in the upper part of the child's esopha- 
gus. ‘The bronchoscope was worked 
gently down the throat until it covered 
the toy. ‘Then the tube was carefully drawn 
out, and the automobile came with it. 

‘Nature makes strenuous efforts to pro- 
tect foreign bodies from doing harm when 
they find their way into the respiratory 
system or digestive tract. ‘Thus, post- 
‘mortem examinations of many habitual 
“swallowers” have shown layer upon layer 
of tissue grown about the objects and 
hiding them. ‘This is a process analogous 
to that which produces calluses on the 
hhands, or that which cauges a wounded 
‘oyster to produce a protecting pearl. 


‘HIS, however, gives no assurance of 

safety, to any one who has swallowed 
something that does not belong in his 
mechanism, Nature frequently fails in 
itwefforts to protect. The object may be- 
come embedded in an organ and cause a 
malignant growth. It may choke the 
swallower. It may cause lameness, or 
blood poisoning. If an alien substance 
gets beyond the throat, we should hasten 
to a hospital or to a physician who has * 
an X-ray apparatus. 
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Profit from City 
Junk Piles 


How Your Old Trash 
Is Salvaged 


This mountain of 
old telephone 
books, collected in 
New York City 
in one day, is to 
be remade into 
printing paper 


‘Thousands of old horseshoes 


At lett: A s2ulbonppite Se 
a i ae 


Part of New York's enormous daily crop of old newspapers, packed in bales on a 
Hudson River pier. ‘They go to manufacturers to be made into more paper 
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Electricity No ightens 
in 13,00 


Recent Survey Shows Sar} 


practical, workjfig know- 
edge of cusrenf develop 
ments, not oufy in publie 
affairs, but in the Bld of 
scientific discovery and 
invention. 

Tt fs to help you keer 
‘pace with the rapid ad- 
‘vance of science that we 
publish here a résumé of 
the month's important 
additions to the wo 
useful knowledge 


Electricity in 
the Home 
Twenty-Five 
earn ago, a home 
that was wired for elec 
tric light was enough of a 
novelty to be the subject 
‘of comment in the neigh- 
borhood. Now _ more 
than half of the 26,000, 
(000 homes in the United 
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Labo: 


00 Homes 


ing Progress in Wired Lighting 


when an electric current 
is introduced, produces 
sounds not unlike the 


rumble of a train. ‘These - 


vibrations are carried to 
the ears of a deat person, 
and carry with them, ae- 
cording to the inventor, 
the vibrations of other 
sounds that ordinarily 
the deaf person eannot 
hear. 

Leading ear specialist 
who have ween the device 
demonstrated nay it does 
not cure deafness, but 
that it opens interesting 
pomibilites for. widing 
the deaf, particularly 
those who suffer” from 
certain affections of the 
inner ar. 


Seashore Undertow 
a Myth? 


F YOU are one of those 

persons who fear to go 
surf bathing because of 
the undertow, you will 
find some encouragement. 
for the coming summer 


States use electricity, not only for light-  Noise-Maker Aids the Deaf ina recent statement of Dr. W. M. Davis, 


ing, but for a wide variety of household i ‘ 

Ing ut fora wie arty atte Ty Vo have eve edt cary on a Ge 
In this the West, particularly the ants musreciets haw i ofp 

Pacific Coast, leads by a wide margin. Probably appreciate how difficult it is 


emeritus profemor of geology at Harvard 


Doctor Davis says there is no under- 
tow. The belief that there is a strong 


Of nlmost 2,000,000 homes on the Western Take Yourself heard above the rumbling bottom current to ibadiers away 


Oe wee Deaf Persons, however, 
Jeads all other states, with 98.2 per cent of ind their, ing impro y certain 
its homes electrified, and California ix noises similar to the roar of a train. These 
Ce eres founds acer to act up vibrations in the 

‘Tennemee, Kentucky, Alabama, and a7, rendering certain auditory nerves 
Mississippi, grouped as ‘the East South ‘so that sounds ordinarily 
Central tates, abpeatto use pg0000 Now Dr. Byron E. Eldred, well 
homes being equipped electrically: About yeas, med eee, Se 
EA Sool ot ian by tear mer Principle in a device to aid the deaf. 


up the South Atlantic C ‘ ’ 
‘group use el Pehle 52 per cent of His machine consists of a box, which, 


the 514 million homes in New York, New 
Jersey, and Pennsylvania are wired. In 
New England 67.4 per cent of all homes 
use electricity. "The Rocky Mountain 
states have a little less than a million 
hhomes, almost half of which are wired. 

“Many factors, of course, govern the use 
of electricity in homes. ‘The relative 
availability of electricity possibly is the 
chief one; also states where many new 
homes have been built in recent years are 
‘bound to be heavy users since most new 
homes are wired for electricity as a matter 
‘of course. And yet some of the older 
states are well in the forefront, a8 is 
shown by the individual afd collective 
figures given above. 


Coast, 85.7 per cent are wired. Utah 


from the shore, he 
says, is a myth 
that emanated 
from the excited 
imaginations of 
persons unused to 


! 
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the surf after being buffeted by the waves. 
‘When a wave rolls up to the shore, 
Doctor Davis says, naturally the water 
rolls back again from the sloping beach, 
sometimes with force sufficient to sweep 
fa person whom it catches unaware off his 
feet. ‘Then, if the bather is inexperienced, 
he is likely to be tumbled around by suc. 
ceeding waves and to believe that he has 
been carried along by a current, when as 
matter hhe has scarcely moved. 
few Marvels of the Movies 
PERSONS whose memories go back to 
the early days of the movie craze will 
recall that a large proportion of the films 
shown in America at that time were im- 
ported, particularly from France. French 
moving-pictures are seen in this country 
only rarely now, yet France still continues 
to make substantial contributions to 
moving-pictures, particularly on the tech- 
nical side, 
‘Two recent reports from that country 
are illustrative of the fact. 
‘One has to do with the invention by 


Loudspeaker Used in Tests 
‘A method of testing the relative wand 


Vit Chrintler of the U, & Bureau of 
Standards, shown below. he Tou 
peace i iphty fastened 40 the ma 
{rial under teu, 


means of & spe 
resulting two nogativys 
‘on a single positiv 
being superimposed’ 


projection machine 
process, the pictures apy 
three dimensions, this 
duced by a complicate 
the projector, which eauses two beams of 
varying intensity to pass through the film 
to the screen, ‘There is no 
ctures, it is said, 

what angle they are vi 

‘Even more amazing than, 


are bees. ‘The life of the bee, of course, 
has been shown in the films before, but 
this astounding film has a real dramatic 
plot, with a bee hero, heroine and villains 

ive full of “extra” bees for 
‘atmosphere” just like the conventional 
Hollywood production. 


and a whole 
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Winged )\utos 
fol the motor- 
car fcbert ot peemared by 


A. M. Low, of England: 
citarshaped body, completely 


liminate 


Is Goiter Infectious?| 


A XEAR oF 0 ago medical autforities 
were generally agreed that goiter was 
fa disease confined to certain sections of 
this country, and eaused by a lack of 
iodine in the drinking water of the regions 
where it was common. According to 
Dr. E. P. Sloan, retiring president of the 


‘Testing Bodily Effects of Temperature 
“To determine the physical effects of extreme temperatures on 


ofthe American Socety 


How Much Science 
Do You Know? 


PROM hundreds of queries that 
have been received from our 
readers during the month, the fol- 
lowing dozen questions were se- 
lected. How many of them ean 
you answer? 

‘Write down the answers as best 
you can, then turn to page 182 and 
see how nearly you were right. 


1. Why does a blow on the head 

‘one see stars? 

2 Why are there 0 few green 

3. What is the difference be- 
tween gasoline and kerosene? 

4. Ares the Rockies growing 
higher? 

5. Why does the color of the eyes 
sometimes change with age? 

6. What causes circuit? 

7. Why do some soaps float? 

is beta rater in the bottom 

jouble-boiler prevent t) 
‘of food in the top? 

9. Inaradfo head phone diferent 
from an ordinary telephone? 

10. Why do worms come out after 
a heavy rain? 

|. Why is the earth round? 

Why does fast music make 
you feel more active? 
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Rubber Carpets 
Made from Old 
Auto Tires 


three pctores. Piet the tend se 


ing fl 

worn-out aute 3 

Wash, Invent cate 

thriving new industry ofthe Paci 

Const ‘ 
An idea of pporkknt por 


Dilitles of iy 


Y THE perfection of anh it 
rious method of many 
Pty 


abric blocky about thre ‘ 
es long and one. fa 
ide from the tes The as 
fuachise punches two’ wal 
thee wey bap : er in ech blocky The 
wach smal ruber bola thin 


timating that . he pe 
les four tires every two year 


eth clips. 
proxtfnately 0,000,000" tires are’ dis- steam, rust, salt water and acid, and to edges form the wearing surface of the mat. 
earded annually. last in good shape an average lifetime. "Although manufacture of these mats 


By the new method either fabric or cord "In their manufacture ‘one machine war begun very recently, thousands of 
tires can be turned into durable floor mats separates the head, wall and tread of the them now are in use. 


New Diver’s Lamp Illuminates Ocean Depths 


A HIGH-PRESSURE. diving suit 


and premure-eristing deep-sea 

lights, recently invented by Capt. 
Benjamin Leavitt of Philadelphia, make 
it porsible, it is claimed, for salvaging to 
bbe done at depths in which, hitherto, it 
fhas been impossible to work for any 
length of time. 

Ordinarily, a diver works in the dark 
ness in from 80 to 60 feet: of water. Now , 
Leavitt claims that with his in- 
vention divers have reached a depth of 
361 feet, remaining for several hours at 
depths ranging from=yiid to 318 feet, 
‘Also that the Arew dg lamp will 


‘withstand morf than f0Jtimes ordinary 
air giving( glmost daylight 

illu 
7 ‘vacuum incandescent, 
‘glass bulb fitted into a 


he electric ‘wires are in- 
cable. A group of three lights 
for each diver, the heavy 
caps acting as weights. 
je diving suit is made of manganese 
and has ball-bearing joints, ‘The 
flexible sections are of interlocked copper - 
tubing wrapped and lined with rubber. 
On the back of the suit is an air chamber 
that supplies the diver with air for four 
hours. He sees through glass windows 
and has a telephone with which to com- 
‘munieate with the ship above. 


Grepbicaliy ot tbe left by oat art 
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New Steel Homes 


ASBESTOS 
TILES. 


RGENT need of houses that can be 
rented at prices a workman can 
afford to pay, has brought about a 

new type of steel home in Great Britain, 
principally in Scotland. They can be 
‘erected, largely by unskilled labor, almost 
overnight. 

‘Three motor-trucks are said to be susli- 
cient to carry the materials for a complete 
hhouse from the fuctory to the site. No 
excavation is necessary and the parts are 
easily put together. Some of thebi 
{ings with six rooms are now being 
for about $2200 each, approximat 
the cost of a house of similar size made of 


‘The stool, in plate or shoot fc 
{in some cases for the exterior of hi 


readily, it in said, 

‘enabling four men 

erect the framework of a house a day. 
‘The outer walls of this type of house are 
made of slabs of synthetic stone that lock 


SUM, commonly ealled “plaster 
of Paris,” which has been used for 
nturies for plastering walls, is the 

art of anew fireproof building 

Mixed with cinders, 


essential 

al. 

atone or furnace sla 

in forms, it ean be used 

main walls and partitions of 
story buildings, 


pares favorably with tRat of 
balding, 
‘While it takes g 
days to harden, concrete is said 
nutes. This speeds 
up construction work, Iessoning time and 
labor costs. Also, since the material sets 
‘80 rapidly, a comparatively «mall 
of forms can be used over and oy 


story buildings eight inches, while 


tions need be only from three to four 
inches thick 
In a laboratory test made recently by 


the Department of Civil Engineering at 
Columbia University, « wall of gypsum 

to fire, and kept 
Under a temperature of 1700 degrees for 
an hour. After the test the exterior 
surface of the wall showed no signs of the 
heat. When the side of the wall exposed 
to the flames was washed with water, it 
showed a little of the cement washed 
away, leaving a slightly pitted surface. 


concrete was expo 


Water-Tight Bathing Cap 
Gives Ear Comfort 
| EVERY, woman swimmer knows how 


troublesome her earg ean be. A eap, 
water out 


when tight engugh to kj 

when Indigg fast pop or di 

often Pressure. 
To rel a hoe bathing eap has 
it ets. Its chin band, 


| causes an inward pressure 


Crust of Bread Found to 
Be Less Nourishing 


[AKING children eat bread crusts 
may be a useful practice from an 
economical standpoint, but the time 
hhonored belief that the crusts pomess 
better dietary qualities than the center 
of the bread eems to have scant basis in 
fact. ‘This was revealed in some interest- 
ing experiments just completed by Pro- 
fessor Roscoe Hart Shaw of the American 
Institute of Baking. 

Professor Shaw took two young albino 
rats of the same brood, and fed one on 
| crusts and the other on crumbs from the 
centers of the same loaves. ‘The rat that 
‘was fed on crumbs reached normal size 
at maturity and was strong and sturdy, 
. ‘while the other remained scarcely larger 
than @ mouse and was weal and puny. 
Repetition of the experiment on other 

rats brought always the same result. 
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Newest Telephone Is Loudspeaker 


TELEPHONE 
without mouth- 
piece or receiver! 
Prem a button and 
talk into the air in a 
natural tone of voice 
and the message will 
repeated at the 
ther end of the wire, 
his unique telephone 
signed expe 

iy for use in fac- 


Jn one part of a fac- 

wishes to talk 

a person in an- 

other part, he simply 

ses one of & num- 

ber of keys, and 

_—_ speaks his message in 

‘4 natural voice at some distance away 

from the box. At the other end his voice 

fs heard clearly and distinctly, as if it 
‘came from a radio loudspeaker. 


Window-Wa 
Hy New Mounting 


Wasshine tygth » 


jolds the windows firmly in place, 
ting them from sagging. 


When the Baby Cries 
BA . 


ton 


y minute for 24 


RIC wate 


urnif Jt to the lett, cold. 
sand flow‘of the water 
desired doyrye and 
thumbscrew Ont 
heater, 


Ratchet Lever Adds Power 
to the Screwdriver 


I ING or removingilotted head 
ws, the lever of tly)screwdriver 
jagh. ) It operates 


Gudle of the toot has a 
fm-phaped bearing against the shank of 
the fergwdver. It acts as a ratchet, 
binge the shank when tightening the 
sci, and ean be operated either to left 


May, 1925 


GYELABLES ending in 
‘mont difficult 


t0A00 per cent were right 
wae or yon 


POPULAR SCIENCE MONTHLY 


Portable Amplifier Aids the Deaf 


ANEW sound-ampli- 
fying instrument 
invented recently 

Marconi to help d 
persons to hear, 
ploys a microphong 


the reproducer placed 
‘on the top of his hat 
instead of against his 


"he latrmsentf designed om much the 


the audio amplifiers used 
‘that it can be 


curtain Rods Adjusted 
from the Floor 


‘ANGING curtains, a dreaded job in 
‘most households, is made a si 


the housewife 
» her complete 
eiore taising the rods. 


t by the operator by pushing the bars 
up against the window-frame and allowing 
‘them to drop in slots in brackets screwed 
to each side of the window frame. By 
lowering the draperies halfway and open- 
ing the upper sash of the window, ventila- 
tion is obtained, with privacy. 


Hearing with the reproducer placed on top of his hat 


Rhee Ball Seryes as a) 


Coyer for 


is removed, the ball rolls for- 
fesing the well from dust and air. 
‘The top and runway for the ball are 
made of metal. 


Why a Cat Always Lands 
on Its Feet 


ALMOsT everybody probably has tried 
the experiment of turning eat up- 
side down and dropping it to the ground 
tose it right itself in falling and land on. 
its feet. 

Recently Professor R. Magnus, of the 
‘University of Utrecht, Holland, vet out to 
earn why itis that a cat possesses the odd 
ability to change the direction of its body 
while falling. He discovered that it is 
entirely a mechanical, or reflex action 
which the ext performs unconsciously just 
‘as we close our eyes when some one aims 
a blow in our direction. This discovery 
‘was made as a result of performing the 
experiment with a cat from which he had 
removed the ability to perform conscious 
actions by an operation on the brain. 
After the operation the cat fell feet down 
when it was dropped, just ax it did 
before 
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<7) Odd Machines | 


How Men with Unusual Ideas 


ird Whyel ffi Truck 


uk, 
Invents a Flying Bicycle 


+ exhibited at a recent German 
Mirrors for Dangerous Crossings 


| ‘This strange roadster, 
utomobile show, ie built to resemble @ giant shoe 
a 
‘among the latest, 
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and Inventions ( 


Turn Them to Unusual Uses 


n fot (Aecaffabte 
bolt rapently fenighed Uf a Ber 
Hin inydator. Ja pera Mov 
tNodaver deffedanpinderabnter 
propeller by fealof chain gear 


Mecflax}ical 
To help trgfe athiflfe dey 
Coach Zope res hae inventew 
machidfthat rings a bell at definite interval 


Builds Model of Brooklyn Bridge 
he famous, Brooklyn 
 Newm 


lang, two feet 
lighted by electricity 


a | le 
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=~ What’s New in Aeronautics 


Air-Cushion Wing 
ge ee 
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Novel Ideas Made Practical 3 


Power from Wind 
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World-Famous Ships ‘ 


in Miniature 
Model-Makers Show Amazing Skill 


‘model (below) 
jor arrangement 


temporaneo) 
showing the 


‘old for $30,000." At the right i 
50-gun ship’ Hoilandia of 1660, made by E. W. 
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All that Remains of Junked Warships 
OF, THE thousands of tons of material in the United 
States bat P 


te 
Yard they 


it 


From this the weight of 
it can be judged. 


‘The Great Leviathan in Drydock 


GOME idea of the immense proportions of them 
ship Leriathon is given by this " 
showing the huge ¥ a 


of his fighting men. 


its a quick 
ve. “he beard is phaved of by the 
customary downward/ stroke, then the 


feature, it is much easier to shave certain 
‘spots such as the chin and the jawbone. 


Invents Talking Postcard 


POSTCARD device that tells its mes- 
sage not to the eye but to the ear is 
the invention of Charles Rammelsberg, of 
Berlin, Germany. With a phonographie 
‘apparatus small enough to be carried in a 
pocket, the inventor states that any one is 
able to make faithful voice records on 
gelatine films the size of postcards. Each ‘are too fresh, ‘both 
Fecord has a capacity of from 600 to $00 opened, exposing them to 
syllables. alr 


A viciase Novel Swing Is 
ee 


lone to! the 


wers may Invite two 
iassengers to sit at the epi 
of the wwing, and even more 
ay bom ated if 
ly. / J they are omall and do not 
he grip, or handle, /on- 
‘the reader to hold! the , 
ns, the ain, 
dren. 


lechanical ‘Teacher Corrects Golf Form 


TON RCH att 
rect driving form, 
and to correct 
faults in old pl 
ers, two Indiana 
inventors have de- 
vised this eu 
apparatps. 
player 


come —that of 
drawing back from 
the ball or reach- 
ingforitin driving. Til ive him perfect form im swingin 
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ft only ‘hot air comes in 
coGgFt with the wood. 


able Metal Punch Has 


Automatic Door-Cl 
Adjustable Dje SE ose 


PEAVY gta doors and gates can be | 
opened] od sored nolnlemly and | 

unc automatigdfy by a newiy invented devi 

ibis romone-in fol operat ies 

oe  demigted iba for 

, reve pening ot male 

sig rt Sepony ef etn 

H Ring the diets wh the rounds. are 

Pigegh Inserting the right sized punch, ponder ‘The motor stops 

,  Uaghote in punched with a hammer. "he door at the proper point 


Emergency Threader for Fire-Hose Couplings 


New Stabilizer 
for Plan 


plicated 
French 


‘emergency call, 
for hose bought 
manufucturers 
‘dimensions. 

to remedy this, 
fy of Standards re 
ws perfected the sot of 
‘shown in the photo- 


all battery. And 
reseed ait {rom a small 
aerodynamic compressor. 
The ance already Is 
bee na number of 
re and An re 

ported to have proved a great 
din controlling/“machines 


Fire departments in 
large cities now: are 
equipped with sets of these 


Magnetic Finger 


greatly. shortens 
the time required 
for drying 
"The machine is 
driven by a one- 
eighth-horsepower 
‘motor and ean be 
plugged in sn ordi- 
nary lighting. ci- 
Remoriog moisture trom photo prints with the new electric wringer uit 


‘The rod is attached to an atomobile 
battery terminal and can be bent to any) 
shape. It can pick up two pounds at 
time, and works in grease, oil, or water. 
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New Marvels in Building 


M4 Towe 


Show the 


ing Skyscrapers and Imposing Monuments 
Architectural Skill 


Latest Progress in 


Erection of # 20-story building on the block 
Terminal in New Yorke City hinges on pi 


would be made to straddle a double ‘via 
Closing Park Avenue from 45th © roadway, 
beneath arches through the center of the new building, would ie 


broad’ viaducts around both sides of the Grand Central ‘Termin 


Ing tower in New York City Modern Parthenon —The world’s only permanent 


the famous Parthenon of Greece ts under con: 


mm in Nashville, Tenn. ‘The structure probably 
‘cost about $400,000 


Second Highest Monument 


The second highest monument in the 
world is the Jefferson Davie Memorial, 
completed recently at Fairview, Ky. It 
rock Fises 351 feet, and is overtopped only by 
‘opparent support are an ingenious the Washington Monument, which 

work by the well known designers, resembles. With the park in which it 
Piatto and Harvey Wiley Corbett stands, it cost ite builders $150,000 


‘On the banks of the Potomac at Wash- gulls 
ington, will be erected this impresive Wwitho 
‘$300,000 memerial to the American Navy, piece 
‘Merchant Marine, and Coast Guard. The  Begni 
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oe 5000 Loaves an Hour 
ihe Why Science Bakes Better Bread 


‘you see fof your 
ye wonderful things. that 
to make the bread you 


400 Loaves a Minute 


The dividing machine automatically 
ough jnto uniform loaves 


‘The divided dough is shaped in the molding machine, then 
placed automat 


tically into an 
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urious Device Measures 
Air Circulation 


ture and humidi 
of ai 
through 


A Handy Washboard for 
eler or Stugent 


Tic Horse Made Famous 
by the President 
EW affairs of state have faused more 


fudent saves laundry bills-by 
shbowl method, and this little 
‘comes, also, to his assistance. 


Iceless Refrigerator for 


the Motor: 


singe 


will \hold five gallons of 
tem ps und is fitted with afaucet. (Note 
reserve tank. the insert above.) 
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it ean be put in the 
jutomobile, ‘The parts are 
meeter at one end xo that none 

- Each seat will hold 1200 


Outdoor Dressing-Room in 


Ati Small Bundle 


fessing-room Is folded 


collapses into a compact bundle. When 
set up, a portion of the frame forms a 
convenient seat in the interior of the 
little dressing-room. 
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Automatic Bank Teller 
Encourages Thrift 
‘0 ENCOURAGE thrift amo 

‘employees, a New York moti 
pleture distributing concern recent! 
stalled this ingenious 


The empl 
amount he 


Gipping «hed ‘electrte power 


truck that ean be rolled from place to 

place where it is needed. with the amount’ of his 
Ttis claimed that with this power outfit sai ink-book. 

from 300 to 600 feet of hedge can be contents of the machine, of course, 

trimmed on the top and sides in an hour. 
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ss p Ingenious New Ways to ' 


These Novel Utensils‘and Methods 


ican 
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i Lighten the Housework . 


Are Designed to Save Time and Labor al 


How the hinged frame hot 


bber Base Is Cushipn for 
lephoye Instrunfent 


colors to hutmonize 
ith office desks or 


tables 
A flexible rubber 
rim around the top 
of the base is de- 
signed so that 
the base of the 


10 the device 
comes a perma 


Fitting the base nent mounting. 


three-in-One Brush Cleans 
‘Typewriter Thoroughly 


NCLUDING 
improved type 
to reach 


the typewriter laa perpendicular position 
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‘OPSY. 
and platge ig 
ight Vesteagot ty 


exan Thelaphlighe moth 
1 distinet advantage, 


bg > 


Useful Slide-Rule He 


ACHINE 
tabulating 

methods usually 

have required 


the typewriter 
electrically and 
operated by the 
typewriter keys. 

‘Thus the labor 
‘and cost of tabula- 
tion are cut in 
half, it is claimed. 
The machine can 


Handy Frame for Typewriter 


Photographs Developed in Daylight 
"URVY methods of developing photographic films 


May 1925 


fh the process is carried out in day- 
», and the film is placed in the 

jeveloper,are possible as the result 

igetry, Dr. Henry Leffman at the 

‘ene, Philadelphia, 

od, using abspecial developer, should be 


Ingenious Telephone Pad 
Uses Paper Rolls 


FF cain bo 
paking a useful 
As allpa 


re oll has resulted 
lumerous vegetable 
which corn oil, 

th the mont 


be operated from 
any Tight socket. 


How the tabulator is operated in connection with the typewriter 
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Duplicates without Carbon 


'YPEWRITING multiple copies without the use of carbon 
paper has been made possible by a recent invention per- 


or 


Max E. Melton os 


Steel Prongs Guard Mail- 
xes from Thieves 
A 


WORITE trick of the lett 
re th 
loftghs. 


Flexible Arm Holds Phone 
ODE of the ingenious inve dis 


layed ata rygent_ basi ib 
tellphghe at- 

by os to 

. Fring trol a base 

sphond instrument rests, 


olds the receiver to the listener's ear. 


to pull a letter through the slot, although 
it is eaay enough for the postman to insert 
the letter. 


Portable Stool Folds into a Small Box 
FOLDING -atoo} thagf.ean f be = uses. When une 
pata intf gama! cae outbe folded, the legs of 
size off enfekel ox deaf in the stool are ex- 
hhand is gadgptaify to pepe vapetf of tended to a com- 
. fortable height 
i and held firmly 
by. cross braces. 
‘This invention 


is espe 
ally for use by 
artists. Tt also 


might be useful 
for spectators at 
athletic games, 
parades, and 
other events 
where there is 
“standing room 
only.” It would 
be found useful, 
too, at pienies, 
lawn parties, or 
indoors. It is 
light to carry and 
can be packed 
in a moment. 


placed that the 
light aboveshines 
upon it. 


particularly 
adapted for use 
in the boudoir as 
{tis made usually 
in decorative sli- 
signs such a the 
fone at the right. 


Lamp with clock 


This Simple Paper Punch 
Simplifies Binding 


JUNCHING hi 
such a way t! 


punches sliding along a rule by which 
the correct distance between them can 
bbe measured accurately. 
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Useful Inventions « 
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and Handy 


ccessortes 


POPULAR SCIENCE MONTHLY 


gall and Gage Combined 
Z 
i 


No Rattling 
‘The demand for 
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Time-Saving Kinks for Car-Owners 
How You May,Solve : é Common Auto Problems 


replace it. Figure 5 show 
device I use, which allows t 
removed without a lifter and without any 
danger of the spring’ ing out. It 


, is employed in regrind- Ihe pin then ean 
ing valvy, sometimes thb spring jumps m rm, and the valve 


in the garage. As there 
during chilly weather, when 
fortable to work witp the 
have ins 


grinding —W. M, 


Y ENAMELING bl 


half of each 
by 


N FIG. Ta 

method is 
shown for adapt 
ing w heavy split 


é 


yy teaming 8 wef tie foeibhy 
Sern, the papers broken quickly 


8 
& 
8 


levice of this 
ind, one can 
idle his engine 
indefinitely 
without danger. 
Furthermore, in 
winter a small 
unheated garage 
ean be warmed 


ing: 
grinder. 


through run- ‘The cotter ia held 
hing the engine. Ze 2-Cond pent shores ina. vie while 
—C. D. Divine. truck aids in driving the tips are filed. 
Sa he Care must, be 

FRUIT peddler, using a Ford one- takes ‘th tips square, not bev- 

4, Ar'en truce with an Inclosed gab, tied, axafaquaN corner does not slip 
> tout. "9QP tool in held in the chucks of 


an ordfnary bit brace,—E, B. R, 


7 COMPRESSION leaks in the motor 
of a car can be located quickly by 
the use of an oilean filled with engine 
Iubricating oil. With the engine run- 
ning, place a drop of oil on every sus- 
pected point, such as the porcelain of 
a spark plug, on the edge of the gaskets 
around the cylinder-head bolts, and 
ilar locations. |The leak will reveal 
itself when the oil is drawn into the 
cylinder and burned, because a puff of 
smoke will show itself. 
‘This simple method will prove effec- 
tive when other expedients fail. 


traifigr@th a cofft engine, instead of 
Teaniiy/torward to choke’ the carbu- 
retor, he merely bears down on the 
cord with his left elbow. That raises 
| the choke rod. 


? ainans shown 'b Pug bee Bed), (Ee Toeass 
tthe teers utecighlens the) > 
WHMen) no aehros Abus heavy 

s | 


WHILE overhauling my 
t cently, I was confront 
the problem’ of inserting tl 
T tri 


svtve wnt 
ith ES Scie bye 


‘LIPS of the rear tires that cause them 
to wear quickly, may occur in three 

ways, according to tests by Prof. E. H. 

Lockwood of Yale University. 

They may be due to a slow displace- 
ment caused by the elasticity of the 
rubber, to an abrupt jump when the tire 
sd and the piston pushed into the ‘momentarily leaves the road, or to a spin 
der. ‘This method did the trick in pig. -_peapn in. making cor skid when the tire loses its traction on 
surprisingly short order.—C. M. [oi fons hey Gott cote key slippery road. 


ais 
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» Important Things [ Have Learned about 


YOUR CAR 


How to Save Big Repair Bills 
by a Few Simple Precautions 


As Told by 
a Garage Owner 


FEW days ago a eat-owner from 

out of town paid me a bill of about 

$125. ‘The bulk of the work for 

which the charge was made consisted of 

reboring a scored cylinder and refitting it 

with piston and rings. ‘To me, though, 

‘the most interesting item on the bill was 
‘the last, and one of the smallest: 

“One fan belt and fting mime, $125, 


with which to make repairs—not 
even a piece of wire—so he at- 
tempted to hold the fan belt 
together with a couple of hairpins that 
he borrowed from his wife. 

‘You ean guess how long that “repair’* 
lasted! By various makeshifts he man- 
aged to get the ear to within a few blocks 
of my garage. ‘Then the car stopped 
because one piston was “frozen” by. 
expansion to its cylinder. ‘That, of 
course, was the eylinder we had to rebore. 

Neither was that an extreme case. 
Rather, I'd say, after handling many 
thousands of ears'in the last several years, 
it was almost typical. For in nearly 
‘every case where a car is brought to this 
shop for extensive repairs, the fault lies 
not in the automobile itself, but in the 
rnorance or neglect of the owner. ‘There 
is probably no article of equal value in the 
world that is treated uo carelessly and so 
recklessly as the average automobile. 

‘Take the matter of lubrication. There 


are some 60 em 
sential parts of an 
automobile that 
require either oil 
or grease at in- 
tervals that vary roughly between every 
few days and every few months. Every 
sr has received from the manu- 
an instruction book that explains 


Where You Can Save Money 
‘Don't let the dant gather in this corner of your 
\tereqe. By following the lubrication chart 
‘hat comes with your car snd applying ol and 


(Besse where and when the chart person You 


Sal weve youself fot of unecranry toads 
Tad eapeme and Keep your car im uve longer 


‘There is, in fact, no reason why every 
car-owner ‘should not know everything’ 
about lubricating his car, which is a 
simple job, though not the most pleasant 
in the world. Not more than three 
‘ears in 10, though, as far as I can judge 
from those T see, are properly lubri- 
cated. 

Not long ago one of my customers 
noticed that the oil gage on his dash- 


board was not working. He was in a 
hurry to go somewhere, so he paid no 
attention to what should have been a 
warning, He got through the day with- 
‘out mishap, and continued to drive his 
‘car for about a week. ‘Then one day the 
car began to behave like a bucking 
broncho, and he brought it round to 
for an inspection. 

‘The reason the oil gage-badn't worked 


ing 
If he had brought 


through the motor. 
the car to us immediately, we could ha 


repaired it for about five'dollars. As it 
‘was, though, it cost him more than $100 

‘in labor and materials to replace 
burned-out bearings. 


NOTHER man heard a litte 
‘noise in the rear of his car 
and paid no attention to it, even 
when it grew louder. In fact, he 
didn’t run the car into the garage 
until it showed unmistakable 
signs of readiness to quit for good 
and all, We took down the 
transmission, and found what 
might be described ax a pile of 
jered steel savidust. 
"ice almost uobelleyabe, yet 
this man, who had an instruction 
book telling him to fill his trans 
mission case with a certain grade 
of grease every 3000 miles, never 
inserted un ounce of grease in the two 
years he had owned that car. Small 
wonder that the gear teeth began to 
break off, circulate through the mec! 
ism, and’ “chew up” everything within 
reach! His repair bill was about $75— 
and less than a dollar's worth of grease 
would have saved it all! 

‘Another man paid me around $30 
recently for a new spring and for resetti 
the spring on the opposite side that went 
cout of shape when its mate broke. An- 
other case of failure to lubricate! Any 
mechanic could have spread and oiled 
that spring in 15 minutes when it first 
began to squeak. 

T sometimes think it's too bad that 
most cars aren't equipped with non- 
adjustable carburetors or with some kind 
fof locking device that would make it 


Pie 


iced immediately 
‘trouble lay in an 
earburetor_adjust- 


E DID fix It, too. He 
ave the gus adjust 
ment a couple of turns, and 
the ear immediately began to 
hum like a racer. ‘The owner 
completed his trip, then when 
hhe got home, related his experience to a 
neighbor. This latter had been driving 
for about a year, #0, of course, “knew 
everything about automobiles.” ' He de- 
cided that he ought to look over the work. 
the volunteer repairman on the road had 
done, and was very gleeful when he dis- 
covered that the fiiter in the top of the 
‘vacuum tank was clogged with sediment. 
“See, your trouble wasn't in the ear- 
buretor at all," he reported, removing the 
filter to clean it. 


IKE many amateur repairmen, how- 

The forgot something—to re- 
adjust the carburetor to compensate for 
the greater amount of gas that was being 
fed to it through the clean filter. ‘The 
result—one of them, anyway—was that 
-the owner of the ear ran out of gas about 
‘a week later 10 miles or so from home. 
‘The car had been giving from 15to16miles 
to the gallon; now, though, with the new 
carburetor adjustment, it was giving only 
even, and he found himself without gas 
when’ all his calculations indicated that 
his tank should have been half full. 

Of course, he had to pay for having his 
ear towed in from the road; also for the 
removal of carbon from the cylinders, for 
the excessively rich mixture he had been 
using had caused his motor to carbonize 
alarmingly. All of that expense and 
trouble could have been obviated by 
spending about 75 cents to have that 
filter cleaned and the carburetor properly 
adjusted. 

Batteries supply an enormous annual 


‘est Your Battery 
isa simple matier to have 
‘Your btaey tested wed 
et by electing an howe 
of materia cot short 
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Uist of unnecessary casualties. A. good 
storage battery on a car that ie run 
regularly ought to last for years. Few of 
them do, however. Not week ago T 
replaced x $25 battery that was only a 
year old. Never once had ‘the owner 
Dit distilied water in it, nor tested it, 
be might have 

done with50-cent 
hydrometer. An 
garage or battery 
Service station 
‘would have tested 


J 


fied 


born 


it for him and added water for 25 cents, 
or charged t for him when it was neces- 
‘sary for about two dollars, 

He neglected it, though, with the result 
that, after a few weeks of idlenéss, the bat- 
tery proved incapable of turning the motor 


Know Your Car 
EMOVING tices from rims is a 
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‘When we inspected it we found 
so badly sulphated that it was 
attempt to charge it or repair 
it. Why any one should prefer to spend 
from $10 to $40 for a new battery rather 
‘than from two dollars to five dollars for 
needed battery service, I can't under 
stand; yet they do 

Almost any set of standard 
tires sold today ought to last for 
between 15,000 and 20,000 mil 
How many motorists, though, 
can boast of getting any such 
tire mileage? Once again igno- 
ance and carelessness are to be 
blamed, To get 15,000 miles, 
at least, out of a tire, it is neces- 
sary only to supply yourself 
with a good gage, to keep the 
tire pumped up to the pressure 
specified by the manufacturer, 
and to repair all small cuts 

fas soon as they occur. 


ECENTLY an indignant 

‘customer came to me 
complaining that a cord 
tire I had sold him had 
blown out at the end of 
4000 miles. I gave him a 
new tire, but actually he 
didn't deserve it. On one 
of his first trips he had 
irashed the side of the tire by 
Funning over a trolley switch. 
He made a great point of the 
fact that the blowout had not 
‘occurred at the place that was 
cut. Nevertheless, the cut 
was responsible, for moisture, 
centering the fabric through the 
break, had traveled along with- 
in and vetted at the place of 
the blowout, gradually rotting 
the fabric away until at last a sudden jar 
‘caused the rubber casing to give. 

‘Those small cuts, to which the average 
‘owner pays no attention, frequently 
result in expensive tires blowing out 
before the tread shows any appreciable 
wear, ‘They are caused generally by 
sharp stones on macadamized roads, 
steel slivers in ear tracks, and the rough 
edges of curbstones, You should inspect 
your tires at least once a week, and if any 
‘small cuts are disclosed, the break should. 
‘be cleaned thoroughly with gasoline. and 
repaired with rubber coment. Either 
that, or have the place vuleanized. 


caper 


BACKING into a curbstone may bruise 
your tires no badly that a couple of 
thousand miles are taken from their life. 
Seraping the curbstone may produce 
‘similar result. Misalinement of the front 
wheels, which causes the tires to wear 
on the relatively thin sides, likewise soon 
may make them ready for the serapheap. 
Aman who keeps his car at my garage 
recently destroyed an expensive balloon 
tire because his brake rods were improp- 
erly adjusted. ‘The right-hand wheel was 
doing all the braking, with the result 
that the tire wore out in record time. 
How many cars are ruined almost 
irreparably every year beeause ignorant 
owners drive them too fast when new, I 
wouldn't care to estimate. ‘The man 
‘th his first automobile is more likely to 
‘drive it to death” than the man who has 


o 


May, 1725 


POPULAR SCIENCE MONTHLY 


Broadcasters Have Troubles, Too! 


What happens 


when a station goes dead in the middle 


of a program—The inside story of transmission 


HAT happens when a broadcast 
ing station stops short right in 
the middle of a program? 

‘Must have blown out a tube,” says 
the average radio fan, but he will be 
‘wrong in most instances. A blown tube 
is a mere detail at any of the larger 
stations, 

However, a broadcast station is sus- 
ceptible to’ all the ills of a regulation 
power house, in addition to the many 
‘troubles that are peculiar t 
equipment. Reactors or con: 
break down through overloadi 
resistors burn out. A hundr 
minor faults may appear 
that is no part of the actual 


‘The ideal broadcaster ordinarily has 
two complete sets of apparatus x0 that 
in the event of trouble the ehiet 
operator can switch instantly to the 
spare transmitter. ‘Then he and his 
assistants can hunt for and remove th 
trouble in the main set without inter- 
fering with the program. ‘The situs. 
tion was summed up for me by the 
engineer of one of the big stations in 
thee words: 


HE man is not born who can 
locate and repair a fault during 
the actual broadcasting. Broadcast 
ing is like housekeeping—it is nece 
sary to wash the dishes after ever: 
meal. We have to go over our uten- 
sils two or three times every day to 
see that they are clean and unbroken.” 
Like earthquakes and cyclones 
things do sometimes happen that cap 
not be anticipated or guarded against. 


stations in New York City 
ad to shut down right 
the middle of the after- 
noon program. 
Something went. wrong, 
somewhere and in the 
twinkling of an eye prac- 
tically every piece of ap- 
paratus in use at the 
time, clear down to the 
fuses in the street, was re- 
duced to red hot junk 
through a bad short i 
cuit. Those who were 
present say that even the 
rophone in the studio 
emitted wisps of smoke, 
much to the surprise of 
the artist who was singing 
into it at the moment. 
‘This was a really serious 
breakdown —one that 
would put small station 
out of business for several 
days at the very least. 


cause “blasting” on the loud tones. ‘There 
is the further possibility that some 
trouble may arise in the voice amplifier or 
connecting wires to the transmitter, but 
‘such occurrences are quite rare. 
[N THE broadcasting apparatus proper, 
‘a number of things can happen, many 
of which will cause a break in the pro- 
gram. So far as the tubes are concerned, 
the possibility of filament “blow-outs” is 
not very great. The engineers have 
sufficient data on the characteristics of 
power tubes so that they know when they 
are being overloaded, 
‘Atsome of the stations, the power tubes 
hhave thoriated filaments. ‘These, 
of course, may drop in emission 
while the program is going out, but 
the result will mean merely a 
restriction of the effective area of 
radiation and not a suspension of 
operation. One of the peculiar 
tube troubles that may be ¢ 
perienced is an air leak. Wh 
this happens a rush of plate eu 
rent follows and the overload 
relays will cut out and stop trans- 
‘The greatest source of trouble in 
the transmission apparatus, how- 
ever, lies in the associated instru- 
ments used to apply power to the 
radio circuits. ‘These are common 
to any electrical power house and 
may arise in the transformers, 
motor generators, condensers, of 
at other points that are working 
under high voltage. Well designed 
\deast apparatus is arranged to 
rovide an ample margin of nafety, 
‘80 as to limit the possi- 
bility of disaster. 


By Jack Binns 


Broadly speaking, there are three main 


the broad- 
microphone 
to get full volume on the weaker fre- 
quencies, and yet not close enough to 


7 


N STORMY weather 
there is the additional 
possibility of the antenna 
being blown down or 
breaking under excessive 
wind pressure. Naturally, 
this would stop every 
thing until a new antenna 
could be erected. If the 
break occurred at night, 
the cemation would be 
complete unti 
ing day, for 
cally impossible to put up 
‘a large transmitting an- 
tenna in darkness during 
stormy weather. 

Since the development 
of remote control, the life 
of the station operator has 
been one of constant worry. 
At any moment some lin 
‘trouble may cause an it 
terruption in the program. 


Mluminated Broadcasting Towers at Night 


Yet despite handicaps, 
remote control has be- 
come highly successful. 


In this particular case the 
station was on the air 
again in just 12 minutes. 


‘Remarkable nighttime view of Station WHO, Des Moines, Ia, with broad 
{asting towers uminated by Moodlighting projector. Breaking of the antcane 
(Saringoocvere stare may be the cause of serious interrapion i he rogram 


ig 
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An Ideal Long-Distance Receiver for the Radio Beginner 


By Alfred P, Lane 


HIS one-tube receiver sh 


gives remarkably. fine 
stations are brought i 


comfion in ordinary circuits 
wneration is pushed close to the 

int. With this eireuit, added 
ily increases the 
fup to the point where the tube 
into oscillation. The secret lies in 
fact that no audio-trequency currents 
pasted through the tickler coil, o that 
regeneration is obtained at radio 
frequen: 

‘Distant stations ean be brought in with 
ease when conditions are favorable and 
18 stations always come in at the 
settings because regeneration, as 
sd in this circuit, has no effect on 
the wave-length adjustment. 


NY type of tube may be used. The 
receiver illustrated was carefully 
tested with six-volt storage-battery tubes, 
three-volt dry-cell tubes, and 13-volt 
dry-cell tubes. Several different distant 
stations, including KYW of Chicago, 
could be tuned in with any one of the 
three types of tubes. In varying the 
tubes no change was necemary except 
slight readjustment of the wave-length 
dial (at the left) to compensate for the 
difference-in the internal capacity of the 
tubes, and a new setting for the regenera- 
tion control dial (at the right). Of course 
it was necessary to change the battery 
voltages to suit the different tubes. ‘The 


Sctore diagram willbe found on the ment pat 


Blueprints Are Available 
for This Set 


ERE is described the first 

of a new series of radio 
receiving sets for the amateur 
builder—receivers that embody 
the most up-to-date refinements 
in radio design, yet are simple 
and easy to construct. 

Blueprints for the new Poru- 
tax Sctexce Moxtuty on 
tube set now are available, a 
will be found listed in the tabu- 
jon of our Blueprint Service 
on page 107 of this issue. 

To supplement this one-tube 
set, Mr. Lane next month will 
tell how to build a simple audio 
amplifier that reproduces with 


How to Build 


the 


Mos 


Up-to-Date 


One-Tube 


tests were made in New York City in a 

locality not particularly favorable for 

radio reception. Storage-battery tubes 
slightly louder signals. 


HE construction of the receiver is 
exceedingly simple, There are no 
moving coils and the tuning unit AJC is 
easy to wind. This point should appeal 
to the amateur builder particularly, since 
there are no special parts to be bought. 

You will notice that there are two 
wiring diagrams. Figure 2 is for the 
reader who has mastered the use of radio 
symbols and Fig. 4is for the beginner who 
does not know just how to connect the 
various instruments in the circuit. 

‘The receiver is designed to be used with 
fan outdoor antenna from 75 to 100 feet 
ong. If you are located close to several 
powerful broadcasting stations where in- 
terference between stations is severe, a 
shorter antenna, or even an indoor a 
tenna, may be'used during the « 
evening, although such an antenna ean not 
be expected to bring in distant stations 

You will need the following parts to 
construct the set: 


ly 


A. Band C—Taning uni. 
a ye 


cr, OOS sa, with ellpe far 


compote, or cade 
iRiever by 4 ine 


ohn of 1.22 double sit-covered wire 


remarkable clarity and vol- 
ume—Tue Eprror 


ae seds dni 
@ Biodion ports, brass brackets, 


In going over this list of parts, you will 


note that all of them are carried by dealers 
in radio supplies. ‘The tuning unit ABC 
‘cannot be purchased complete, but is 
simple to wind. 

‘Head phones must be used on this one- 
tube set, although under favorable condi- 
tions it ‘will operate a loudspeaker with 
sufficient volume to be heard in a small 

In the noxt issue of PoruLar Scrence 
Mowray I will tell you how to build a 
simple and efficient audio-frequency am- 
plifier to be connected with the receiver 
shown on these pages. 

Dand E, the variable condensers, can 
be of any standard make, but’ the 
maximum capacity should be as given in 
order to cover the broadcast band of 
rave lengths with the tuning unit as 
specified. Condensers of larger capacity 
cean be used if you have them already, but, 
it will be necessary to reduce the number 
of turns in coils B and C. Otherwise the 
broadcasting stations all will come in on 
the lower half of the dials. If you want 
to use larger condensers, Mr. Senauke's 
article on page 76 of this issue will tell you 
tthe correct number of turns for the coils. 


'N PURCHASING the socket @ it 
might be well to select one suitable for 
‘use with standard vacuum tubes of the 
storage-battery type, for several of the dry, 
cell tubes are made’to fit this socket ar 
‘adapters can be obtained for the others. 

‘The rheostat H should have 
of 15 or 20 ohms fort 
storage-battery tubs 
with three-volt dry-c 
10 ohms for use with 

The jack J is speci 
purposely, although ff 
tacts are not used, ‘month, when 
the amplifier is described, these contacts 
will be brought into use to carry the 
energy into the amplifier. 

All the other parts can be of any stan- 
dard make, It will pay you, however, to 
Duy high grade parts where they actually’ 
form part of the electrical circuit, as 
shown in Fig. 4, 

It you intend to place the re- 
ceiver in a cabinet, it ix well to 
purchase the eabinet at the time 
you buy the parts so that you 
will be able to fit the panel L to 


the baseboard Mand into the cabinet 
before you start to amemble the instru- 
ments. If you do not do this, you may 
find, when you have the set completed, 
that the standard cabinets will not quite 
fit your panel. It is much easier to file 


the, panel when there is nothing fastened 
to it. 
‘The first operation is to pr out the 


“These three views of the cm 
pleted se frees the top. the 
[ete and theright. wil ad you 
fm laying ‘oat the parts and 
‘aking the wiring commectione 
Sula tow the gd oom 
‘Sémar te attached directly to 
Sate sockets Im Pog? 
fe aotce how the turing 
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positions of the holes in panel J) and drill 
them in the locations shown in Fig. 5. 
Only the holes for the shafts of the instru- 
ments are given because many instru- 
ments now are made single-hole mounting. 
and the ones that require holes almost 
always are supplied with templets show- 
ing where to drill the holes for the 
supporting screws. 

‘The easiest way to drill the panel is to 
cut a piece of heavy paper the exact size 
of the panel and mark off the holes on the 
paper. Paste the paper to the panel L, 
with library paste, then center punch and 
drill the holes through the paper and 
panel. ‘The paper ean be washed off after- 
ward. This method will save scratching 
the panel. 

Now fit the panel L to the baseboard Mf 
‘and to the cabinet as described above. 

‘The next operation is to drill 12 small 
holes in the hard rubber or composition, 
tubing—two for each wire end. Also 
drill a hole at each end for the screw that 
holds the tubing to the brass brackets, as 

wn in Figs. 7 and 8. The object of 


fine wire can be passed through to the in- 
side and then out through the other hole. 
‘This will keep the wire tight, See Mr. 
Senauke's article on page 76 for sugges 
tions as to how to wind coils so that the 
wire will be smooth and even. 


COU A consists of 12 turns of wire and 
takes up three-vighths inch of space. 
Coil B has 68 turns in a length of two 
inches, and coil C has 16 turns and 
measures one-half inch in length. ‘The 
space between coils is just over one 
sixteenth of an inch, which allows enough 
room for the holes drilled to fasten the 
‘ends of the wire, 

After you have the holes all drilled, you 
cean proceed to wind the coils according to 
the specifications in the previous para- 
graph. All ‘three coils should be wound 
in the same direction; and each coil should 
bbe started at the left end (the nearest end 
in Fig. 8). 


After you have the tuning 
unit wound, mount it and all 
the other instruments as shown 


in Figs. 1, 6, 7, and 8. The 
bras brackets for the tuning. 
unit and the binding-post strip. 
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Let some one hold the spool of wire with Just enough pressure to keep the wire jut as you turn the coll form 


How to Wind Your Own Radio Coils 


Useful Hints for a Neat and Efficient Job 


VERY radio fan who builds a radio 
receiver ut home finds, oceasionally, 
that he is in trouble with the coils 

for his new set. Either the wave-length 

range is not right or he has difficulty in 
winding the coils so that the fi 
result is smooth and even like a fs 

‘wound coil. 

Countless articles have been 
that give formulas showing hi 
Inte the wave-length rar 
coil, but unfortunag 
sowbden o 

ta Is runty from 
formulas 


them by actual, experiment. 
‘The table on’ this page gives 
some of the results I have ob- 
tained, In these tests, a 
standard make of condenser 
wax used, and us you will note 
from the column headings, the 
determinations cover the broad~ 
‘east wave lengths with the two 
‘most popular sizes of condenser 
and the three most popular 
sizes of tubing. 

‘The teste were made under 
practical conditions, which 
‘means that no attempt was 
made to obtain an abnormally 
wide range by reducing the 
capacity in the cireuit. All of 
the capacity ordinarily present 
in the average amateur circuit 
‘was added before the readings 
were taken. In other words, 
there was socket and a 10- 
turn primary cireuit closely 


By Alexander Senauke, M.E. 


coupled to the secondary, as well as the 
‘usual wiring. 
connection, it is interesting to 
t highly efficient, low-loss con- 
‘has another advantage besides 


ction includes ‘coils having low 
ternal or self capacity, and wide spac- 
jx of the instruments and wires, all 
which results in cutting down’ the 
minimum capacity, consequently mak- 
Ing it pomible to tune to lower wave 
lengths. 

‘Now let us consider the various details 


‘The Number of Turns You Need 


HE following table will give you the number of turns 


that affect the possible wave length of 
any given coil and condenser. ‘To begin 
with, the test shows what we already 
Kknew—that the larger the coil, the fewer 
‘the number of turns of wire needed. It 
also shows that the smaller the coil, the 
greater the wave-length range attainable 
with any given size of wire and condenser 
capacity. 


“Tis aitteence is not very important, 
however. ‘The size of the wire you 
use is important. You cannot use the 
specifications for a coil intended to be 
‘wound of No, 24 wire and substitute No. 
22 with the expectation of getting the 
same wavelength range. Tests show 
that the larger the wire, the greater the 
number of turns needed, so if you use 
larger wire than mentioned in the table, 
be sure to add a few tur 

tis always well, by the way, 
to wind more turns than you 
think will be neceatary, for the 
simple reason that it is no trick 
at all to remove a few turns if 
you find the range too high, 
while if you find that a few 
‘more turns are needed, there is 
‘only one remedy and that is to, 
rewind the whole coil 

‘Tight and clove winding will 
have a marked effect on the 
‘wave-length range, ‘The closer 
any given number of turns is 
‘wound, the higher will be the 
range of wave lengths covered 
by it when used with the 
standard condensers. A loosely 
wound coil with kinky wire 
usually will require from one to 
four turns more than standard 
to make up for. the change in 
self capacity caused by the 
spacing of the kinks. 

‘A coil wound in sloppy fa- 
sshion with kinksin the wire will 
give practically as high eff- 
ciency for radio work as a coil 


(Continned on pone 133) 
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Always Something New in Radio 


What Ingenious 
if) Fans Are Doing 
///) —Useful Devices 
and Odd Ideas 
in Construction 


Here is the French 
Tow-1o 


‘ay 
Extremes Ja Tubes faudio-frequency amplification. 
ede: ‘be highly efficient, 


est ; | 2 ble. Note the arrangement of 
re the spider - 


ful punch ‘presses are used in cut 
the ‘patterns, as is shown above 


Milk Panels 


fof dried and pressed eour 
The color 


Midget Broagcaster 
Beige 
ing Peation 
‘ if 
s pro 
SS Be eo 


God can be heard for half a mile 
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Handy Kinks for the Radio Fan 


NY one who has attempted to start 
‘a small screw in a radio set, when 
instruments and wires are in the 

way of the fingers, will find a pair or two 

of homemade tweezers exceedingly useful. 

‘They will soon pay for themselves in time 

and trouble saved. 

Figure 1 shows two of the most useful 
kinds of homemade tweezers for work on 
radio receivers, As these tweezers are 
designed only to hold small objects such 
as screws, and not to exert any great 
amount of pressure, they can be made of 
light-weight sheet metal. One-sixteenth~ 
inch-thiek sheet brass will do very well, 
and the size of the tweezers can be made 
to muit your requirements. A useful 
Tength would be four inches. ‘The sides 
‘ean be half an inch wide or less. 

Cut a V-shaped noteh in the end of each 
piece, and after bending each leg of the 
tweezer into the proper shape, solder or 
rivet the other ends together. Riveting 
in the best way, since the heat of a solder~ 
ing-iron may anneal the brass and take 
away its spring. 


Right-Angle Screwdriver 


OBTEN the design of « radio receiver 
fn wuch that a number of the scr 
tuned to hold instruments in pla 
hold the parts of them 
covered up by other pis 

paratus or the wiring, so 
impossible to use an ordinai 


ig. 2. By making the 
of one blade square with the 
.vand the other turned at an 
le of 80 or 40 degrees, you can 
Mscrew in places ulmost impossible to 
fet at in any other way. 


A Simple Low-Loss Coil 


N EFFECTIVE way to wind low- 

‘ons coils if you do not wish to go to 

the trouble of making a winding form 

for basket-weaye coils is illustrated in 
Fig. 3. 

‘Phe coil is wound on a form made of 
corrugated cardboard, with the eor- 
rugated side out. ‘The neatest way. 
to construct the form is to eut out 
two disks, one for each end, from 
the top of an old cigar box and then 
tack the layer of corrugated card. 
‘board to the disks. The eardboard 
‘used for wrapping most types of 
‘vacuum tubes can be used, although 
there is some danger that it will: 
collapse at the center. A heavy 
grade of corrugated cardboard is ad- 
visable. After you have the card- 


Time-Saving Tools 
and Useful Ideas 
for Set Builders 


semeagp 
~ SASS 


board tacked to the cigar-box disks, 
dip the whole form in melted paraffin 
hhot enough so that the surplus wax 
will run off like water when you take the 
form out. It in a good idea to drill a 
small hole near the edge of each disk 80 
that the wax that leaks into the inside of 
the cylinder will run out when you remove 
it from the pan of melted wax. ‘The idea 
is to have as little wax as possible remain 
fon the form. ‘The paraffin serves to pre- 
vent moisture soaking into the eardboard 
and also makes the cylinder considerably 
stiffer. 

Uf you are careful, a very neat and 
‘workmanlike coll will be the result, And 
it also will be highly efficient because 
the wire will touch the material of the 
form for only 4 small proportion ft 


Silencing Battery Charger 


RADIO fans who have alternating eur 
rent battery chargers of some of the 
older models, the vibrators of which make 
considerable noise, have tried all kinds of 
ways to cut down the disagreeable chat- 
tering. Inclosing the rectifier in a 
padded box often will muffle the noise, 
‘but this method is open to the objection 
that the luck of air circulation causes the 
battery charger to overheat. 

Figure 4 shows how a charger can 
be suspension mounted 90 as practi- 
cally to eliminate objectionable 
noise and yet eause no harm to the 
rectifier. 

‘The mounting is made by fasten- 
ing two side pieces to two end sup- 
ports, as the drawing indicates, 
‘This forms a rigid frame. Next, cut 
‘two sections from a discarded auto- 
‘mobile inner tube and nail one on 
top of the other between the two 
side pieces. This makes an elastic 
cradle into which the rectifier is 
placed 

‘The vibrator still makes a noise, 
tbut the rubber prevents the vibra- 
tion from being amplified by the 
wood of the floor or table on which 
the rectifier is placed. Thus, if the 
door to the next room is closed, the sound 
‘can be heard only faintly in the next room. 


Label Your Battery Wires 


[UNLESS your batterien are located 

directly in rear of the receiving 
set 0 that the wires are only a few 
finches long and it is easy to see at a 
lance just which wire comes from 
the minus-A-battery binding post 
and s0 forth, it is a mighty good 
idea to label each wire. Then there 
will be no chance of mixing them 
when you have occasion to die 
connect the receiver. 

Labels of the type iMustrated in 
Fig. 5 can be made easily from stiff 
cardboard, although a much better 
‘material is hard fiber with the desig- 
nation of the wire stamped in. 
It is, of course, desirable to place 
the labels on the wires ax near 
the rear of the radio set as possible, 
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A Cheap Cabinet for Printing Your Photos 


Electrically Equipped Work Table Aids 
in Making Pictures at Home 
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By Richard C. Tarr 

‘OME photographers who attempt 
‘todo their own work often are at a 
lows to find a place for developing, 

‘and printing. 
‘A compact, neat-looking, and efficient 
work cabinet’ may be made from an old 
commode by any one handy with ordinary 


een, ] 


WSXtN ion surpoRy 
ae - 


FOLDED Bac 


LN 


‘SECTION A-. 


Od commode converted into photo cabinet 
boy adaition of printing box and ruby lamp 


tools. If a commode is not available, a 
second-hand bureau, without any mirror, 
‘may be utilized. 

‘The following materials also are re- 
quired: 4 lamp sockets, keyless; two 50- 
watt lamps; 34 pint flat white paint and 
brush to apply it; two 1éwatt lamps; 
fone snap-switeh; "2 pieces lamp cord, 
about 8 feet long each; one two-socket 
“cluster plug”; one piece of galvanized 
fron 34 by 14 by about 28 in.; weather- 
proof wire, size 14, about 4 ft. long, for 
printing box; a regular 5 by 7 in. printing 
frame, ordinarily measuring 7 by 9 in, 
outside, and a few screws. 

It is necessary to obtain a wooden box, 
approximately 724 by 934 by 14 in. insido 
measurement. ‘The box should not be 
any smaller, but may be larger, only the 
cover must be made correspondingly 
larger, to fit. ‘The cover is built up from 
dimension stock, and should be of 34 in. 
thick pine, whereas the box iteelf need 
only be }4'in. thick wood, 


‘CREW three sockets into place on one 

side of the box and wire them as 
shown, “The red light, screwed into the 
lower socket, will enabl 


fils of the two upper sockets. 
‘The red light then will burn all the 
time, and the white light will go on and 


A red light inthe printing bor helps the 
‘peretor in placing printing paper nccurately 


off as the switch is used. ‘This enables the 
‘operator to set his paper by the red light, 
close the cover of the printing frame, set 
his time, and turn on the light, When 

¢ has elapsed, the white 
off, and the paper extracted 


ting box is made, give it 
white paint iid, and 

foroughly before usi 
iaird cont of wiles tase anay be taods 
it will givo a little quicker printing. As 
tthe light is all reflected and diffused by the 
paint on the inside of the box, the printing 
iseven. ‘The fact that the printing frame 
is at all times the same distance from the 
light also assures uniform results, 

(Continued om page 109) 


Wallboard Used in Making Neat Waste-Basket 


‘wallboard waste-basket is equally 
‘useful in office or kitchen. 
same design, with the depth, 
Jongth reduced 2 in. or my 
in library, living-room 


Bun of ample proportions, this 


ft. long is required 
bottom of the basket, 
square and 16 in. lodese® corner posts A 
and rails B, C, and D, and a strip 34 by 
13¢ in. out of which to cut rails E. 


aes ee) 


2 
3 ross Becton" 
patina st ay 


By A. Neely, Hall 


Plane up the surfaces of the leg and 
rail strips and smooth them with sand- 
paper. Cut the wallboard with a jack- 
knife or a saw. Sawing is the easier way. 
and rough edges are removed afterward 
with sandpaper. Fasten the strips to- 
gether with finishing nails, 

Cost the sur 
faces of the strips 
with glue, also the 
edges of the wall- 
board that are to 
come in contact 
with them, Asa re- 
inforcement to the 
slue,tacktheedges 
of the wallboard 
with Asin. brads. 

In ‘laying out 
the end pieces, 


draw a center line 
snd measure the 


dimensions either side of it, so that op- 


posite edges may be symmetrical. ‘The 
ends of the handle holes may be bored 
with a Jin. bit or cut with a knife, 

‘When the end pieces have been cut, 
glue and tack them to the side frames. 
‘Then cut the bottom rails J and top rail 
E to fit between the leg strips, and fasten 
‘them with glue and brads. 'Noteh the 
corners of the bottom piece to fit around 
the corner posts and glue and tack it to 
bottom rails C and D. 

With the waste-basket assembled, rub 
down the edges with sandpaper, then give 
all surfaces two coats of flat paint and 
‘one coat of enamel, 


How to Make a 


cializes in metalwork an’ , 
the professional machinist, often 

wish to build a chest to 

hold their growing collec- 

tion of tools. A chest of 

this type that is of neat 

‘and workmanlikeappear- 

ance, may be constructed 

by following the 

accompanying 

drawings. Tt might 

be used, of course, 

for other purposes, 

such as for flat 

silverware, artist's 

materials, x collec- 

tionof small curios, 

and the like. 

‘To build the 
chest successfully 
requires first of all 
careful study of 
the drawings. Any 
good cabinet wood 
may be used for 
the cae. Prepare 1 
piece for the top, 

5/6 by 1244 by 
1834 in.; 2 pleces 
for the ends, 5/16 
by 12-9/16 by 1235, 
in,, and 1 piece for 
the back, 6/16 by 
12-9/16 by 1834 0, 
Unless wide stock 
is available, these 
Yr have toe glued up from 


HE amateur mechanic who spe 
indeed, 


‘and back are made 4s in. higher 

and that the back is made } in, longer 
than the finished dimensions; this is 
allow for fitting the top and for 
tongues on the back that fit into 
‘sponding grooves in the ends. 


fn, wide and 
tongues of the 


Fr 3- or 3/16- 
5/16 hw 


the end elevation. 
tom of the top tray is 5/16 by 
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By William J. Edmonds, Jr. 


1844 by 1174 in.; the drawer runners are 
5/16 by 35 by 117/16 in. They may be 
tongued to fit the grooves in the side, 
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Chest for Your Small Tools 


in the end pieces. ‘The bottom rail, E, is 
5/16 by 115 by 1835 in., and also is ten- 
‘oned into the ends. A and B (left as one 
piece at first) are 18/16 in. wide and 18% 
in. long with tenons at the ends. 

‘The whole case is assembled with a 


maxq00d grade of hot cabinot or warmed liquid 


eat, ight 
ehiniat stools 


as in the chest shown, 
‘or imply let into 
5/16-in.-wide dadoes, 
according to which 
method is preferred. 
‘These pieces are glued 
and nailed with small 
brads in their proper 
places. The two small front rails, Cand 
D, are % by 5/16 by 18% in. and have 
‘tenons cut in their ends to fit the grooves 


lue. After this is thoroughly hard, a line 
is scribed around the four sides 1 1/16 in, 
| from the top. The caver then is cut off 
| on this line and the edges of the two 
parts are fitted carefully together. This 
method of construction, together with the 
‘unusual lightness of the case und the ab- 
sence of difficult dovetail joints, are out- 
standing advantages, 

‘The corners of the ease are rein- 
} forced with 12 bras angles and a 
{i bras escutcheon plate to 
match is used to cover the 
keyhole. A chest 
Jock and two brass 
butts also are re- 

quired, 

‘The drawers are 
made as shown 
and provided with 
flush drawer pully, 

‘The three dri 
ers are locked by 
means of an iron 
strip made us de- 
tailed and fastened 
to the back of the 
cave with a metul 
strap in such away 
that it can slid 
up and down, A 
round-bead wood 
verew in werewed 
into the back of 
each drawer, the 
head being al- 
lowed to project 
sufficiently to en- 
gage the slots in 
the strip, 
Pushing down this 
strip locks the 
drawers, provided 
they have been 
Pushed in as far as 
they will go, 

‘The interior of 
the box may be 
lined oF not, as the 
builder prefers, 

‘The exterior may be varnished, as the chest. 
shown, ot covered with imitation leather, 


Strong Sawbuck Lightens Work 
of Handling Heavy Logs 
"THE inverted V between the lower 

logs of the sawbuck iMlusteated makes 
it exceptionally strong and rigid. If 
made of hard, heavy wood, it will hold az 
large a log as'two men can handle. The 
buek also has the upper part clear for 
the passage of the saw and it can be 
made long enough for a piece equal to 
two sticks of the finished wood to lie 
‘cross its horns. ‘This allows the last cut 
of a long stick to be made almost as con- 
‘veniently aa the frst. 

Tn sawing heavy logs, much time can 
be saved by balancing the log on the saw- 


The sawbuct 
find method of 
Reediing = log 


buck, as shown, and marking it off into 
stove-wood sections, beginning at the 
larger end. This means less wasted effort 
it'a short piece must be cut to make the 


of the log and, by 
‘push, raise the log. 
By this method. it 
becomes unnecessary to lift the log high 
enough to go over the horns of the buck, 
—C.R. Van Daurr, MeLouth, Kan. 
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Finishing Home-Made Furniture 
Is Easy —this Sure Way 


You made a useful piece of furni- 
ture yourself and you want to give 
it a beautiful finish. Because you 
know that improper finishing may 
ruinit and that any small defects will 
be minimized if it is well finished. 
The Johnson Book on Interior Wood 
Finishing gives complete instruc- 
tions for finishing all wood—old or 
new. It tells how inexpensive soft 
woods, such as pine, cypress, birch, 
fir, etc., may be finished so they are 
as beautiful and artistic as expensive 
hard woods. It is full of valuable, 
authoritative information on the 
fascinating subject of wood finish- 
ing. The coupon below tells how 
to get a FREE copy. 


JOHNSON’S WOOD DYE 


Johnson’s Wood Dye is just what you need for the 
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artistic coloring of wood. It is easy to apply—dries 
four hours—will not rub off or smudge—pene- 
trates deeply, bringing out the beauty of the grain. 


Johnson’s Wood Dye is a dye in every sense of the 
word. Like most first class products it answers one 
purpote only—it dyes the wood. A finish must be 
applied over it—we recommend Johnson's Varnishes 
or Johnson's Polishing Wax. 


Seer Seer es, ‘Pond 


YOUR DEALER'S NAME__ 
Your Was 


Your Address 


City seed State 


s1esss002+"FREE—25¢ BOOK ON WOOD FINISHING-------~ 


Johnson's Wood Dye is made in seventeesi beauti- 
ful shades, among the most popular of which are: 


123—Dark Oak 131—Walnut 
129—Dark Mahogany —_126—Light Oak 
127—Brown Mahogany _124—Golden Oak 


All shades may be easily lightened, darkened or 
intermixed. Full directions on every label. Select 
the shade of Johnson's Wood Dye that you want 
and order it from your dealer by name and number. 


© This vent 


S.C. JOHNSON & SON, Dept. P'S.5, RACINE, WIS. 


radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 21. 
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LD BILL was standing beside one 
‘of hiv lathes watching the chips 
roll off. It was a pleasing sight, 
but the machinist seemed to be thoroughly 
disgusted with himself, the machine, and 
the big casting he was starting to turn, 
Old Bill recognized the trouble 
“it you will slow d 
take a cut about 


cast-stee! pinion 
about 12 in. in diameter and 8 oF 9 in, 
in face. ‘The teeth were about 24 in 
pitch and the bore was something like 
Bin, ‘The teeth had not broken, but, 


had’ worn thin and bent over. 
“Why don’t you send to the fuc- 
tory for another one? 


‘Old Bill 


another, and T can't wait that 
” replied the other man, who 
identied himself as the superintend- 
ent of a building job near the city. 
“This is on the most important steam 
shovel that we have, so you can see how 
‘much time means to mei” 


“Be. ." Old Bill said, “if I make you 
‘one, it will cost’ you about three 
imes as much as one from the factory.” 
Can't help itt” the superintendent re- 
plied." “I must have one now!" 

“All right,” Old Bill returned. "1 
see what I can do, but itis a pretty large 
order that you are handing me!” 

‘Old Bill’ measured the gear with hie 
rule. He remembered that he had a 
plece of old shaft about 14 in. in diameter 
He sent a couple of men to get this into 
the shop so that a piece could be cut off. 
‘Then he counted the teeth in the pinion— 
15—and decided that the gear had been 
214 in., circular piteh. 

Having started a machinist to roughing 
out the blank, he took himself to the 
‘office to decide what the size of the gear 
had been when it was new. He multi- 
plied the number of teeth by 234 and 


in, Dividing by 2.1416 gave him 


at this diameter on a ahect of 


find the proportions of gear teeth of 
in. circular piteh. He found that the 


addendum, or length of tooth outside the 
pitch Tine, was 0.7957 in., so he added 
twice this to the 11.93 and drew a circle 
19 33/64 in. in diameter. He instructed 
the machinist to turn the blank to this 
size. He found that the depth of tooth 
below the piteh Tine should be 0.9207 

0 he drew another circle inside the pitch 
circle 10 3/82 in. in diameter. 

‘Then he stepped off the 15 teeth on the 
pitch circle. He made the thickness of 
the teeth one-half of the pitch or 144 in. 

‘Nest, he drew a horizontal line from C 


By 


found the pitch circumference to be 3714 


through B, tangent to (that is, just 
touching) the pitch circle, Another line, 
AB, was drawn through E, the point of 
tangency, to make an angle of 15 deg. 
with the’ horizontal. Another line wa 
drawn from the center of the circle to D, 
making an angle of 15 deg. with the 
vertical center line of the circle, ‘These 
two new lines intersected at F. He 
drew a circle concentric with the pitch 
circle through this point . He called this 
Tine hin bane Hine, 

Old Bill set his compasses to the 
distance from E to F and deew an 
are, using the point F as a center, 
‘This was the curve that he was going 
to use for the teeth from the base line 
to the outside diameter. Below the 
‘base line their flanks would be radial, 
Now, with this radius, he drew in the 
curves of all the teeth, and made the 
flanks radial. He rounded the bot~ 
toms of the teeth, where they joined 
the smallest eirele that he had drawn. 

‘Old Bill knew that this scheme he 
‘was using was not strictly accusate, 
for he was making the working 
part of the gear tooth an are of 
a circle, whereas it should be a 
in involute, He also 
t the machining meth- 
‘ods that he was going to use 
would not be capable of much 
refinement. And, further, he 
knew that the pinion had had 
feast teeth when new, #0 that 
they could not have been ax 
accurate to shape as he was 
making his. 


1S scheme for laying out 
the teeth was one that he 
had learned many years ago. It could 
be applied to gears of any size with 
‘equally good results. The reason for 
taking 15 deg. for the angle was that moat 
rears were made to work at a presmure 
angle of 141 deg. His 15 deg. was just 
‘an approximation of this. 

He carefully cut the outline of the teeth 
with scissors, and laid the templet on his 
desk. He was going out to the shop 
when another little problem eame up. 

“Can you make me another like this 
asked a man who had just come into the 


it and replied,"*Sure!" 

It was another pinion, but smaller. Tt 

may seem a far cry from a pinion with 
(Gontinned on puae 118) 


MASS time-saving shop ideas witl be 
found in the continuation of the 


meio 


One Inch Micrometer No. 3 


In this tool you will find the features 
which have made Starrett Microm- 
eters the choice of two generations 
of crack machinists. The Ratchet 
Stop, for instance, which eliminates 
variations in “feel” by bringing the 
contact pointsdownonthework with 
the same even pressure for every 
measurement. The Lock Nut which 
instantly sets the “Mike” for check- 
ing purposes. The Decimal Equiva- 
ents on the Frame—a handy time- 
saver. The Sleeve Adjustment, exact, 


This Starrett Micrometer has a range of tor inch by thowsandths. No. 113 isthe same 
tool graduated by ten chowsandths. Other Starrett Micrometers are shown in the Servet 
Catalog No. 23 “W" which describes the features and uses of ver 2200 Fine Precision 


Tools. We will be glad to send you a copy. 


THE L. S. STARRETT CO. 
Ward's Great Tomah 
Morufactrcrs of Hachnee Uncereled 
‘Sint Tapes -Stondard Jor Accuracy 


ATHOL, MASS. 


7638 
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easy andnot disturbing thealignment 
of Spindle and Anvil, the latter being 
fixed. The accessibility of all parts 
for easy cleaning and oiling, the bal- 
ance of the tool, the fine finish, the 
way the faces stick together like a 
pair of Precision Gage Blocks 
all these are unmistakable hallmarks 
of fine workmanship. That's why 
“choosy” mechanics ‘own Starrett 
Micrometers—they want the most 
in the way of accuracy, convenience 
and service their money can buy. 


Why 
do the 
Responsible Jobs 
Go to the Men 
Who Use 
Starrett Tools 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 2- 
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Shop Shortcuts for Machinists 
How Expert Mechanics Save Their Time and Effort 


N FIG. 1 is shown a simple and accu- 
rate way to bore unusual tapers in a 
lathe not equipped with a taper at 

tachment or where the taper is too long 

for the compound rest to reach the full 
length without shifting. 

‘The first step is to establish by calcula- 
tion a ratio of advance of the cross-feed 


serew with a lead serew. of 
14 in, to 1 ft. and 18 in. lor this 
to be 3/16 in., which is ot Yin. 
taper for figuring 
‘showed that the ‘have made 
‘three-fourths of q 

T fitted one, ie gears to the 
croms-feed se the handle and 
wrapped thin ‘around the gear to 


make up the 


passing through a 
hole in a piece of old 
iron pipe, which was 
clamped across the 
ways in back of the 
tailstock, A wing- 
nut on thin bolt 
provided adjust- 
ment for taking up 
the slack in the tape. 

After setting the tool in 
the usual manner for boring, 
this rig bored large tapers 
without any — trouble. 
Wautace Rees, Bell Ie 
land, Newfoundland, 


‘HE drilling and counter~ 


COUNTERSINK 


Fig. 2—Combination 
‘Set nod counters 


. sinking of many serewfffes may bo 
speeded up by make the, combination 
tool fllustrat 2behe counter. 
sink f eys offfput SN in. abode the head 
iife) tHP6uzh fe drill. A 

used to hd it at the right 


‘Washington, D. C. 


‘0 AVOID. packing underneath the 


GMALL tongs, handy for light work, 
may be made from cold-rolled steel or 


Both a of a 


round iron (Fig. 4). 


gives sufficient 
pe shud dri 
By see 


‘the size of the stud and holes are 


Fig, 5—Timeaving 
for tapping wt 


drilled for inserting a bar of steel for a 
handle. The hexagon allows a wrench to 
be used for turning, when more leverage 
is required. 


JN THE average ppachi 


through the use shown, 
inj. 9 Har drilled 

fi in the 
bodys dri rill, 
ai Iyesize drill. ‘The erib nian can 


TAPEDED vont 

(GROSs-FEED 
fe Senn) 
iv 


“Att \*Ey STEEL TAPE: 


Tew Fld-A-—Simpe method for boring large tape 
ve 


Fig. Small adjustable lathe tool-holder 


Fig. ¢—"Kaurling™a rack 


check out the whole set on one tool check 
instead of three or five—H. W. 


A SUITABLE and inexpensiverack and 
pinion for small parts such as often 
fare used for fine adj in. mi 
‘scopes and astronomical instruments, may 
be made by the knurling 

‘The parts shown in Fig. 
with a straight fluted geut 
diameter with 5/1 


‘A plug is inserted within the tube 
‘to take the pressure of knurling. The 
‘nurling tool is held between a pair of 


‘common cutters on the regular milling 
arbor and the spindle locked so it will not 
turn, ‘The work then is fed by hand 
against the knurl lengthwise the distance 
required, back and forth, until the proper 
depth is obtained. 

‘The same tool is used for producing the 
pinion, this being done on an engine lathe, 
‘The stock is held in the lathe chuck and 
the knurl brought against the work as in 
any knurling process,—O. 8, MARSHALL, 
Springfield, Vt. 


"th prj 
n be iesvided 


MQAGON STEEL’ GENSITIVE bear- 
{Sings often “are 
ruined’ because of 
overheating, To 
prevent this they 
sometimes are 
painted with a 
chemical, mercuric 
iodide, which 
changes color from 
searlet to bright yel- 
low when raised toa 
temperature of 
250" F. 
‘Thin tempera- 
ture, while not 
enough to injure the 
bearing, is sullicent to 
warn the operator of ita 
overheating, 

‘The substance, as a rule 
is obtainable only from the 


soluttdh ix poured off. When dry, 
‘in gum solution and applied to 
face around the bearing. The 
ft is permanent and the color change 
reverses on cooling. 

‘Some eare must be used in handling the 
chemicals, us bichloride of mercury is 
poisonous —Cuantas D, TENNEY. 


GOOD oilstone or hone is worthy a 
ood ease. Let the lower box be of 


‘The greater efficiency of the cilstone 
will repay the trouble of making the box. 


May, 1925, POPULAR SCIENCE MONTHLY 


“eS — Wants Kraeuter 
=) Pliers 


eS ert pliers that cut 
— ==> casily, grip hard, and last for years— 
> and from experience he knows that 

R Kraeuter pliers are THAT KIND. 


Every pair is drop-forged from special 
plier steel; hardened and tempered 
with scientific accuracy; and adjusted 
with the precision of adentist’sforceps. 
They “stand up” long after ordinary 
pliers are rusting on the junk pile. 
YOU may not climb poles, but you 
DO need Kraeuter pliers—nearly 
‘everyone does. 
Perhaps you like to “make things,” 
or invent, or experiment. Or maybe 
‘you are one of the “handy men” who 
do odd jobs around the house. 
In any case, the best pliers are none 
too good for you. 

On Sale Wherever Good Tools Are Sold 


KRAEUTER 
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The Home Workshop |} 


How to Glue Boards Together 


The Sif pf Preparing Table Tops 
Wide Pieces 


icson, Noted Manual-Training Authority 


& leakage at 
high frequencies 
HAT is your opinion of 


Radion Panels?” was the 
question asked a number of win- 
ners in recent set-building con- 
tests 

The answer of one enthusiast 
was typical, “The best!"’ And 
he added, “I used it because of 
its low leakage at high fre- Fig. 2 (right) —The inside edge of 
qaaeaia? Hamed ssi and feet j 

Made to order especially for | Nosqusring is needed ax the fa 
radio purposes, Radion Panels ing edge isto be planed to the corre- 
are noted for their low surface sponding angle, Have plane sharp 
leakage and low dielectric ab- 
sorption. And low losses in 
your set mean clearer recep- 
tion, more volume and more 
distance. 


Easy to cut, saw or drill 
RADION Panels are easy to cut, dill | 


Proof and resist warping.” Eighteen 
sock sizes and two kinds, lack and 
ahoganite, 

Radiodealers have the exact size you 
want. ‘The use of Radion Panels by Fig. 3 (above) —When the edge of 
the manufacturer of a ready-built set the nest board has been planed, the 
{is almost invariably a sign of general jolot is sighted. | AE the ends the 
food quality in that set. Joint must be absolutely. ight and 

Send for booklet, cai shin aati 


“Building” Your Own Set" 


Note how the jointer plane ia held 
parallel to the edge and how the fingers 
Of the left hand. help to keep it steady 


With slanting panel its of parts and 
far"creuka, Mailed for 10: coma, 

cai ee 0 ete . 7 
Bend the coupon now. te whale pice 


Dept. PS, 11 Mercer Se, 

‘Chicago Office: Conway Buildieg 

Pacific Coare Agent: Goodyear Rubber 
‘Company, San Franclace, Portland 


RaDION 


© The Supreme Insulation Sse ai ‘arom the beh to 
PANELS terdjsted let tere 
Dials, Sockets, ra tee folate seal be 


warmed, but not made hot. 
Use freshly made glue of the 
|| Best guality. "Tr lake cabi- 

net glue is used, it should be 


Binding Post Panels, etc. 


AMERICAN HARD RUDE 


1 BRISA Mte eer || ii teranond” eal 
Vise rend ne ovrgey bette "Dating || water A ged grade cf Iga 

Lkomeirsse tmees || Sec int trecn ie Fig. 6—The plued-up boards are kept 

een eae 1) nin water. Do not clamp ‘straight by the use of wooden cross pieces 

oo igktly, Level the fonts nd Hand) wcrewn These are put on each 

Cathet sdceitha mall, endofthe work” The wor i ft for about 

or @ block and a hammer 24 hours so that they will dry thoroughly 
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BLACKHAWK 


Weldecawreneies 


DARDS. See page 21. 


tool advertisement signifies the approval of t 


In Suet Hanale—Bight 
aes from 6 in. 1 #8 i 
In Wood Handle—6, 8, 
10,1 in, sie 


Examine this_feature-illus- 
tration of the TRIMO Pipe 
Wrench carefully—think what 
each of these features means to 
you in time, money and labor 
saving—inspect and handle the 
TRIMOat your nearest dealer's 
—then you will clearly under- 
stand why the majority of 
America'sskilled mechanics pre- | 
fer this wonderful tool even 
though they can buy other 
wrenches at a few cents less. | 
You can buy the TRIMO at | 
most hardware, plumbing and 
mill-supply stores. 


TRIMONT MBG. CO. 


ROXBURY, MASS. 


America's Leading Wrench Mokers 
‘for Neariyaa Yeors 
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and money-saving ex; 


HILE the fan they get from working 
Ww with tools is what leads most men to 
Iecomie home workshop enthusiasts there 
ito doguning the fact that vant amount 
of mooey. ie taved and earned cach year 
in the home workshops ofthe United 


States 
Ever 


igh underaken in your Ine 
cle aod thereby pro- 
eu pale feunnec 19 
‘70a bull something that i soldat 


workshop has a monetary value. 
cither 
Tong it 


ie, or you 


he most profitable 
ings of amateur mechanics. 


For the best letter from a reader 
‘on the topic, “My Most Profitable 


Home Workshop Job," a first prize 
of $25 will be given. For the second 


best letter there will be a prize of 
$10, and for the third, a prize of $5. 
For the fen next best letters prizes 
of $1 each will be given. 


Contributions that do not win prizes, 


HEN heavy 
objects 
must be 


lifted on a truck 
without the aid of 
winch or tackle, 
often is possible to 
use the method i 

lustrated in the ac 
companying photo- 
graphs. ‘These show 
how a heavy stump 
‘was loaded by three 


© This son! on a radio or tool advertisement signises 


What Was the Most Profitable Home 
Workshop Job You Ever Undertook? 


New contest offers $50 in prizes for the best money-making 


{at right bows) Halfway tp. 
ep) aRendy to back the truck under stump 


-periences of readers 


No letter should be more than 400 words 
sag. The money-savi i 

clement must be sire 
telling 


‘exact value in dollars and cents if you can; 
otherwise estimate it as accurately a8 pore 


oe 
Rowen 

pease 
Fee eal cen iss, ts 
Peo hen ee 
Al pe See eo bees 
Pr oi iy 
Ba ia tea 
in Soran et 


for thi return. “The wine ; 
nounced as soon as possible after the judges 
‘complete their 

‘Address your letter to the Profitable Job 


Contest 
Mow 


Editor, Porviax Sciewcr 
1, 280 Fourth Ave., New Yorks 


The chain was 
tightened and the 
stump rolled up the 
incline once moro, 
‘when it was possible 
to pry up the lower 
ends of the planks 


until they were 
nearly level with 
the truck bed, 


Rollers were 
slipped under the 
front ends of the 
planks, the chain 
was tightened, and 
a third plank was 
Jagainst the stump as in Fig. 3. 
nailed to the stump above the 


“The fat step. Pig. 


ly backed under the stump 


I the stump it was necessary 
‘against the skids, as the rollers 
were finder the weight.—Epwin M. Love. 


Jof the INSTITUTE OF STANDARDS. 


‘See page 21. 
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MINN TRY 
Ee Se 


RAISING CHICKEN: 
BY THE CARLOAD 


N,THE GREAT RAND where chickens ae used by the hun 
dreds of thousands to ship to market, taking chances with For ee Daireink: | 400 Bove Tiere: 
the temperacure of the incubators means the possible loss of seupemaeiayer: ince" °Y 
thousands of eggs. Hhoueconductivet® ge oust cy 

Only by keeping the incubators at 103 degree F. can the raisers Cabs ‘To show youthe right 
of chickens on a wholesale basis be sure of hatching theie eges. Foot Ofice Termemeters way ih wntasniliae 


‘An aid in promoting country. 


human efficiency. 
‘oes Stormopuide 
‘eos Bath Thermometers Forecasts the weather 


‘The Freee Incubator Thermometers register incubator tempera- 
tures accurately—always. 


‘The same care is taken in making Jyees Incubator Thermome- To enable you to get twenty-four hours 
ters as in making all the other Indicating, Recording and Con- the most good from ahead with depend- 
trolling Instruments in the Jyeee Line—the Sixth Sense of Industry, your bath. able accuracy. 

‘Whether you raise chickens for market or family use, you need Syl Home Set Boos Hygrometer 
Sees Therese ta your Ioaibaror. - Ete eer ed 

Ifyou use heat im your manufacturing —whether hatch- Rony tome al oor cTt 
ing eggs or making steel, paints, furniture, rubber goods, metal Tat maing times 
ware, food products, of any other product that goes through heat- 
treating processes—you need in your plant the Sixth Sense of Your dealer will show them to you, Ask us, 
Industry—Jyeos Instruments for Indicating, Recording and Con- ena postal, for booklets on any ofthe above, 
trolling Temperature, 


MANUFACTURERS 
‘roe Engineers have effected substantial economy for manufacturers in 
‘every line of industry by applying the Sree “sixth sense.” Whatever your 
coblem in the indicating, recording or controlling of heat, there is 4 jose 
fscrument to serve you. Write us for literature on any instrument, ot ype 
of instrument, and it will be sent promptly. Or, if you prefer, our engineers 
will consult with you oa the application of the Blew Sisth Sease in year plant. 


Taylor, strument Companie types. 

sis ae Gece Urinalysis Glassware. 

ROCHESTER, N. ¥. U.S.A. Gree Fever Thermometers. 
‘Canaslian Plants oor BUILDING, TORONTO. Bulletins on request. 


‘eee Sphygmomanometer, Pocket and Office 


THE SIXTH SENSE OF INDUSTRY 


‘Lycos Temperature Instruments 


INDICATING + "RECORDING + CONTROLLING 


x 


bs 


A Necessary “Tool” 
For Your Workshop 


Fouts man oF boy who has a home 
7 


workshop, Lee Union-Alls are 
ndy"tool to have about. All thats 
necessary when you wane to get busy is 
to alip into them and start your work. 
‘They cover the body from head to foot 
and can be worn over other clothing. 
‘They save clothes, also. And they save 
time where the hours for such’ work 
are limited. 
‘Wear Lee Union-Alls, the original one 


piece work sult, worn by thousands of 
‘mechanics,shopmen, garage workers and 
industrial workers. Lee Union-All 


quality-buile—close-woven cotton 
tie, riveted rustproof buttons, reinforced 
strain points fully guarantced co give 
satisfaction. “They give solid comfort, 
Tong wear, and are neat in aj 
substirute—look for 


Lee Union-Alls. Ask your dealer today! 


LeeUnionAlls 


‘South Bend, te 
‘Sam Franenco, Cal 


onthe 


Trenton 
Tait! ine 


oy 


Cc ca. | 
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The causes for a familiar trouble and 
how to remedy it 


i HAT makes By Ray F. Kuns aged when stopping 
my Ford Aathetak tthe car in the garage 
ereep on “Automotive Trade Training” at night, or else 

me when I try to where. ‘They claim 


crank 


* fsa question frequently ase. yhat this squeezes all the oil out of the 
teh plates while it is warm, In the 

norning when the clutch-and-brake lever 
is set on neutral, the clutch plates sepa~ 
rate, and, as the oll has been squeezed 
between the plates, the clutch will 


Every driver, of course, is familiar with 
The fact that if the bands are drawn too 
tight, the engine is hard to crank. He 
also ‘knows that the engaging of slow 
‘speed in the Ford car is merely a result 
‘of gripping or holding the slow-speed 
drum. Consequently when the oil under 


ous. The tenden 
forward. when oy 


CHECK UP ON BAND 
OSTMENTS 


may be a number of contributing causes. 
In cold weather the trouble may seem to 
grow worse, until some morning either 
the operator or battery is completely ex- 
hausted in an attempt to start the engine. 
‘The engine turns as though there were 
some tremendous power holding it back 
and the ear may show a tendency to creep. 
forward. The trouble very likely is due 
to the condition of the oil 
gine and especially the oil 
and under the transmission bands. 
‘Not only must the oil be light in body, 
but it must remain that way at any low 
‘temperature that may be reached and it 
‘must retain its lubricating qualities, no 
matter how hot the engine may become. 
It is a fact, too, that Ford engines are 
“boiled” about as often in the winter ax 
in the summer. 


Another trick used by experienced 
drivers is to allow the clutch to be en- 


the slow-speed drum is thick and gummy, 
it has the same effect as gripping or hold 
ing the slow-speed drum and thus tending 
to propel the car forward. For this rea- 
son it is well to check up carefully on the 
adjustment and not allow the bands to 
be set too closely. 
Another cause of ereeping in a Ford car, 
sand one not #0 eas 
ily remedied, isthe 
‘wear that occurs 
inthe transmission, 
parts, particularly 
in the clutch, The 
Ford clutch plates 
are steel. One 
group of these 
‘is mounted on the 
cluteh disk drum, 
and theother group 
fs mounted in the 
brake drum, When 
tthe eluteh lever is 
in neutral, the 
plates are ' sepa- 
rated; and when 
tthe lever is in for- 
‘ward position, the 
disks are together and held so by the 
tension of the clutch spring. ‘The tension 
fon the clutch fingers may be adjusted 
‘and thus offset some of the tendency of 
tthe clutch plates to drag. On the other 
hand, if they are allowed to be too loose, 
the clutch will not hold and there will be 
a loss of power in high gear. 


TN ,A.new cat there is no dificulty in 
‘adjusting the clutch fingers properly, 
In an older car they will have to be set up 
until the clutch holds. In this instance 
there may not be much of a throw-out 
and instead of the clutch plates’ releasing 
as they ought, they may hold because 
little grooves or notches have been worn 
in the brake drum or in the cluteh-disk 
drum by the hard lugs on the clutch plates. 

As long as these plates or part of them 
remain with their lugs in these notehes 

(Continned on tose 98 


© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 21. 
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Recommend 
good batteries 


Iv AN effort to reduce st cost of a 


READY HOUR 


io set, a newcomer dio often buys 
inferior batteries. You know such “sav- 
ing” is really wasteful. Tell your friends 
who are about to buy receivers that the 
best batteries obtainable will prove to be 
the most economical. Tell them to buy 
Eveready Radio Batteries—they last 
: longer and, because they are greatly supe- 


NATIONAL CARBON COMPANY, Isc. 
New York San Francisco 


~they last longer 
rs 


cs) 


aygelis 


tube sets 


| sea ced ceca le came 


Here's the indispensable tool 
for the mechanic in shop or 
garage and for the handy-man- 
around-the-home. The tool 
needed almost daily for the odd 
jobs that crop up. There are 
a hundred. things about the 
home or shop to get out. of 
order at a moment's notice, 
which can be adjusted just as 
quickly if there's a Wrench at 
hand. 

Pexto Adjustable Angle 
Wrench takes the place of 
several solid end wrenches. 
They are backed by a century of 
tool making experience and are a 
combination of skillful workman- 
ship and materials of quality. They 
can be furnished in sizes 4 inch to 
12 inch, in full polish or semi-polish 
finish. They are drop forged steel, 
properly hardened and in every =| 
spect worthwhile tools 


Braces, Bits, Hammers, Chisels, 
Squares, Hatchets, Pliers. Snips, 


Screw Drivers and many other small 
tools. Ask your dealer to show you 
Pexto tools, 


The Peck, Stow & Wileor Co. 


‘Southington, Conn., U.S. A. 


(I "ouga eal eis Sd esaiiTit SAN tec in i a a 
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Ta micalacven | 


Backyard Aerial Coaster Provides 
hailing Seer for Children | 


run through a hole in the center of the 
riage to form the hand grips, 

‘The trolley is mounted on a wire or rope 
lothoaline stretched across the yard at 
an eany angle 

‘The children climb on a stepladder, 
porch, or stand of some kind and, grasp 
ing the handle-bars, slide down ‘the in- 
cline until their feet touch the ground at 
the other end of the line. The earriage is 
pulled back with a rope or pushed with 
stick. —Doxan W. CLARK. 


MALL children can have great fun 
in riding on the aerial trolley coaster 
illustrated above. It not only is 

thrilling sport for the youngsters, but 

‘also develops their hand and arm muscles. 

‘The coaster is made from two pulley 
wheels, such a4 are used for clotheslines, 
about 5 in. in diameter. These are 

‘mounted with strap iron or in any suit- 

able way to a wooden carriage cut from 

a 34 by 8 by 14 in. board. A length of 

Jin, dowel or a portion of broomstick is 


Woodworker's Mallet Turned 
from Piece of Hard Wood 


“WhatMakes MyFordCreep?” 
‘Continued fram tase 92) 


they will not release fully, but 
quite a resistance or drag. Phi 
a tendency to cause the: 

is] 


I present 
aguin has 
p for- 


torn down and re- 


on cover, after which 
‘k and transmission may 
from the ear, leaving the erank- 
in the car.’ ‘The better plan, 
to remove the engine or power 
plant as'aunit and thus make all parts 
‘more readily accessible and insure a better 
grade of work. Extreme care must be 
used by the beginner in disassembling 
and assembling the transmission. | 
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The Home Workshop 


Trellis for Climbing Roses 
Costs $4 for Materials 
YY CLIMB- jg 
ING roses 
were not doing | 
very well against 
the house, and T 
decided to build 
‘a trellis for them. 
By modifying 
and combining 
| designspublished 
in Porutar Sci- 
Noe MONTHLY, 
Teonstructed the 
trellis illustrated 
ata total cost of 


Wait—Don’t Buy 
Find out first that our claims are 


+ | Felt Disks Serve as Cushions true. Make this 10-shave test. 
for Vacuum-Tube Sockets 


DEAR SIR: 
‘aa to eliminate You're a fair minded man—and as such will give other 
vibration, whi men a chance to prove any sincere claims they advance. 


Now the ones we make for Palmolive Shaving Cream are 
pretty broad. You may question’ them. 
So we say, "Don't buy yet"—Let us send you a 10-day 
tube to try. ‘And thus, grant us the opportunity of proving 
ace ees how true those claims are. 
i aaa | Men by the millions have shifted to this unique cream. 
Today it occupies pinnacle place in its field; its success is a 
trade sensation. of its users were wedded to rival 
makes. Only outstanding merit, you'll agree, could shift so 
hard a’ market. 


Find Out, Please 
So we ask you, now, in fairness to us both, please nail the 


coupon. We'll rest our case on what you find. After 10 
days of new shaving delight, few men go back to old ways. 


5D. h 1 Multiplies itself in lather 250 times. 

2 Reeth ts te 
ar had oe tp aha 24 tn we | 0 DCRES SR ar ces Faas toute te 
and 44 or 3/16 in. thick. The strip is | Five remarkable "face. 


| fastened to the base of theset with wood | results: 4 Strong bubbles hold the hairs erect for cutting. 

. | nerews, which pass through spacers to 5 Fine after-effects, due to palm and olive oil cuntent. 
hold the heads of the binding-post screws 

off the Career Round nuts a old ys eg | a ie aca Juxury, pebare costed eles 

dry cells may used for this pur- iter Shaving Tal for men. t ives tt 
pee S Patan ‘Ee ooth a fed and fives hat wellgraomed okt tty he 
inion Ea sondage oe TERE te 
Special Holder for Sharpening mer tly hr or evry man enema en kee BERD 

Blade of Spokeshave 
‘0 OVERCOM! ‘THE PALMOLIVE COMPANY (Del. Corp.), Chicago, Til, 


the diffiegity 


p= oo] | PALMOLIVE 
cphot SHAVING 


illustrated, 
It may be either 
hard wood or metal. 
Tfound one made of 
east iron to work 
better because it is 
heavier. The handle 
is about 4 in. long. 


© This seat on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 21. 
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ox = | 
% Attractive Case Holds 
Magazines and Books 


I 


In places where ordi- | ture of good quality. 
nary drills won't work, | fined necemarily to 
the “Yankee” Hand | for other pur 
Drill No. 1530 


rill No yr ‘thick throughout, : 

daily “clean, accurate | Cnetacrend mids gars ]\ 

holes, No need to tear tore arty Sno iow Ye 

down construction, saearaeaahiat b— | porto 
When set at DOUBLE o_B'tmex hon Ra 


Ratchet, the slightest { Hedi 
movementofcrank makes 


drill cut continuously. ——$§ 94 


Working details of the hardwood 


“YANKEE with 0 Se ee rates 
Rachet sstoeiat arctnetea matey 


pieces B, C, and D also are tenoned into 
side pieces.’ ‘The back ix a sheet of walle 
hoard fastened in a groove running the 
short lengths of entire length of the wide pieces. 

| nails, which are ‘The parts may be assembled with a 
used’ to support azood grade of liquid glue and with screws 
Dak, Led | the shelves. This wherever needed. After the glue is hard, 
iBichide itelst | method allows the the case should be cleaned up with fine 
rr: height between the sandpaper. Care should be taken that 
shelves to be the edges are not rounded, but kept 

changed. square. Finish the case as preferred. 


Someother “Yankee™ Teols 


este Brent Dele 


May we se 
PREE Te 


‘An efficient clamp for holding pletare. 
frames together while the joints ate 06d 


odd pieces of tongue-and-grooved stock 
to make frames for pictures, mirrors, 


Nor Bros. Mra. Co., Philadelphia, 1S. 


“YANKEE” 


= Se ‘small panels, and other purposes. The 
TOO Ss  curoursups tongue may be taken off with a slight 
L | wseroncwwins — SFTeRraawe effort with chine and. plane;_the inner 

Moke Bettev Mechanica aia {Send om ont 7 


© This sea! on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pagedl. 
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The Home Workshop 


Extra Jaw Adapts C-Clamp for 
Holding Tapered Pieces 


HEN it is 

necessary, 
as often happens, 
to hold a tapering 
or irregular 
piece in a C-clamp, 
the attachment ile 
lustrated is con 
venient. It is a 
small jaw made of 
‘any oft steel. ‘The surface is rougt 


to prevent slipping when us > 

tapers. At the back is a pipete, yeni 

circul wy into WV slot 

filed ifthe fix ‘The 

supple 4 adjust itself 
or 


aut 


‘Cheaply Made Frames 


tip oF lip of the groove likewise may be 
removed, The material then is ready 
torbe mitered. 

‘This method is particularly applicable 
‘at the present time when severely plain 
hardwood frame are the vorue- At pic: 
‘ture exhibitions in New York recently 
there have been 4 xurprsing number of 
‘these frames, finished in natural color as 
thinly and unobtrusively as pomsibe. 

Plain or quartered oak, maple or other | 
flooring may be used, as fei always very | 
Well machined and perfectly” smooth. 
Nearly every carpenter has odd, left-over 
pieces of both flooring and tongue-and- 
{oove wainscoting, some of fine cabinet 
Fad wood ‘These are mutable for this 
prurpove and may be obtained cheaply. 

"The druwingn on page 96 show plainly 
how the material is prepared. Tt may be 
Taft quite plain with only the tongue re- 
moved, or given a bevel on the inside 
tage, or a rounded outer edge or, if pre- 
ferred, an ornamental bead If one has 
Molding tools, other designs may be 
formed from the same material. 

Many’ excellent nigeentions have ap- 
peared in Porta SetbNcw MONTHLY in 
Fegard to joining. the frames—methods 
making use of a apecial small wooden vise | 
A machinists vise, a plece of sting tied | 
fround with small blocks wed to tighten 
evand others. ‘These are_all good. I 
‘add one other, which I find has the ad- | 
‘vantage thatthe. work can be. tested 
readily to see that the joints come to- 
tether before gluing. ‘That is important, 
Scpecally in frames from 2 to 4 In. wide, 

Nail onthe two cleats at right angles to 


MAN consi 
iain pe Raver wa 


valuable diagrams, plans 
mpl installing ntatems, 
money, time and labor 


each other and quite square inside as 
shown, ‘The other two cleats are cut to 
suit the wedges. Allow room for nailing at 
the two most convenient comers. Place 
‘a small piece of tough paper under each 
corner when gluing, also touch with glue 
‘about 14 in. of the under side at the joints 
40 that the paper will stick. 

‘When the glue is hard, drill holes for the 
brads and see that the wedges are tight 
and the frame firm before using the ham- 
met, Having nailed two corners, reverse 
the frame for the others. 

In another detail Ishow a square joint 


iy 


' 
file 


a 


with short tenons.—A. E. ELLING. 
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approval of the INSTITUTE OF STANDARDS. See page 21. 


A Desk to Make Any Child Happy 


in. from the floor; the chair seat, 1535 
Wood screws rather than nails should 
be used for the joints. 

‘The outside edge of the cover und back 
piece are rounded slightly, and the top is 
covered with desk cloth, stretched and 
glued. A piece of auto-top covering, if in 
fairly good condition, makes an excellent 
cover. If preferred, the top may be left 
plain. ‘The cover is joined to the back 
piece with two 12-in. narrow brass butt 
hinges. 

Scrape or sandpaper the wood as 
smoothly ax possible. If a natural finish 
in desired, fil the wood with a paste filler 
and apply two or three coats of white 

(Continued page 99) 


You can! 
tell by the “Hang” 
It’s a Maydole 


Next time you're in the hard- 
ware store pick up a Maydole 
Hammer. Balance it in your 
hand, Swing it. It makes you 
itch to come down on a nail and 
drive it home. | 
No other ae er bag? the 

Maydole ‘hang’. It’s result 
of 82 years of accumulated skill Rtated, or the sizes may be 


and experience in making fine eer Se aan ak the Shad, 
hammers: ‘than 10 cama ‘The desk stands 


The head is press-forged of 
selected | steel, specially tem- 

pered. The handle is of clear, 
second-growth hickory, perfectly 
seasoned. Together they make 
a beautifully balanced hammer 
that’s in a class by itself for 
service and wear, 


Whatever style of hammer you 
want,—carpenters’, machinists’, 
or any other type 
ask your hardware 


tent with an ordi- 
nary hammer. 
Write for our free 
Pees panied 23 
“B”. It’s interesting 
© and useful. dese Be. 
ox 


(ovonins) 
THE DAVID MAYDOLE HAMMER CO. 


NORWICH NEW YORK 
ES ° 


on ude 

PAR RED. ‘Oak ‘SEQ. 

‘How the chair ia constructed ia shows by the 
‘pambered details in ccbuam Sarecy shove 


(a Win aa nies sca an ara i a ce 


ued 
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Fishing-Rod Shipping-Case 
Made from Rain-Pipe 


| 
JFXOU ate in the habit of carrying your 

fishing-rods without any protection 
save thin canvas cases, sooner or later 
they will come to grief in transit. 

‘A. tube for two fishing-rods can be 
made readily out of a length of round gal | 
‘vanized iron rain-spout tubing about 3 in 
Tonger. tian the rods when they are 


ean be hemmed for a drawst¥ing. 
fat round patch on the bottom of the 
canvas casing—RoBERT PAGE LINCOLN. 


‘A Desk to Make Any Child Happy 

‘(Continued from pase 98) 

shellac, Rub smooth and finish wit 
several coats of furniture 

‘All the joints of the, chair/arg)te 

and glued. Both top/and pgftm 


Td ypholstering the seat, tack a piece 
of stout cotton cloth along one edge and 
about halfway on each side. "The filling is 
‘pushed under with the hand or with a flat 
Stick, Be sure to get the filling well into 
the corners. Pack it high and level in the 
‘center and slope it away on each 
ward the edges. When the filling i 
‘pull the remaining edges of the cloth tight 
‘and tack down all around. 

“The outer cover may be leather or im 
tation leather, cut to size and tacked at 
four corners with carpet tacks to hold it in 
place. A piece of upholsterer’s tape or 
fgimp is fastened around the edges with 
evenly spaced upholstery tacks. 

‘Finish the chair to match the desk. 
Both the legs of thechair and the feet of the 
desk are fitted with polished steel glides. 
<H. L, WHEELER. 


| leverages. Fifty 


| thread. Other sizes 


| cial nut-sp! 


| in both side and 


ORTE 


TIME AND . 
LABOR SAVING 


IRTER’SBOLT 
CLIPPERS and 
Wire Cutters are 
hand tools, develop- 
ing tremendous cut- 
ting power through 
a combination of 


pounds’ pressure on 
the handles delivers 
approximately three 
thousands pounds’ 
pressure at the cut- 
ting point. 


The three types of 
‘tersshown in this 
ivertisement rep- 

‘resent the particu- 

lar models most 

used. A 
|-round size 


pacity of 54" an- 
nealed bolts in the 


have capacities 
ranging from “/s' to 
34" annealed bolts 
in the thread. Spe- 


tools are obtainable 


end-cutting models. 


H.K.PORTER.INC. 
EVERETT, MASS. 
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‘Thi 
lnhacksaw blades shows up. 
Blades made by Millers Falls 
their Wese Haven 
plane will answer your mont 
Exacting requirements 
Bese quality tungsten steel— 
for long life. Milled teeth 
irih seth paren oreo tt 
Seeernecaty Tonle 
Elion 
Sere ih ny at ther Mrs 
fiisoshAl farsa cus, 


Miles Falls Comps 


MILLERS FALLS COMPANY 
“Millers Falls, Mass. 


MILLERS FALLS 
TOOLS 
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Simplified Model-Making 


Third article in a series on 7 


miniature railroads 
By Edward E. de Lancey 


Sees, 
Tee 


wie 


weight rests evenly on all four flanges. If 
it “teeters” slightly, ease up a little on 
each of the eight corner screws until the 
truck comes true. Bring the second truck 
tothe name degree of advancement, if you 
have not already done so. 

Beginning with the upper transom 
(Fig. 2), place all the markings on its 
under side. With a fine saw (a hacksaw 
‘will do), cut a piece from your stock of 
the required cross section and of a length 
equal to the distance between the outer 
‘edges of the side frames. Test the ends 
‘with a small square; then mark a cross 
line 14 in. from each end. Each of the 
‘cross lines should coincide with the median 
line of the side frame if your work has 
‘been carefully done. 

‘The center line of the transom now 
must be drawn carefully from end to end 
(Fig. 3). Then lay the transom in its 
[proper position across the frames, hold it 
firmly, and with a soft pencil, mark the 
position of the screw holes on its under 


ide. Thene will como on the cross Tinea, 
ed each wil be ‘12 Tn fom the center 
ne, 

Now drill the preparatory holes (from 
‘the under side) for the flat-headed wood 
‘screws, using a drill somewhat smaller 
‘than the screws. We now have four holes 
‘that should register with the correspond- 
ing holes of the upper frame. 

“After securing the upper transom, care- 
fully measure half the width and half the 
length of the truck frame, taken as a 
whole, to give you the location of the 
center pin. 

Mark this point, but before boring the 
preparatory hole for the round-headed 
ftcrew that in to form the pin, tent ita 
position with a pair of sharp dividers. If 
center pins are not accurately placed, your 
locomotive will assume a skew position. 
Now insert the flatcheaded screws und 
tighten up with a small-shanked, 
screwdriver, for access is not direct, 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 21. 
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An alternative method of fastening the 
upper transom is to use the 1s by 1 in, 
machine screws. In this case, bore the 
holes in the upper frame with the drill 
that comes with the serews and use the 
tap that belongs to them. Do not 
countersink the holes. ‘The holes in the 
transom must be fully 14 in. in diameter. 
Put the serews in from the fop, and after 


they are tightened up, snip’ off their 
excess length with small-jaw wire cutters. 
‘Small brass washers under the heads of 
the screws ure desirable. File the ends of 
the serews smooth and flush with the 
under aide of the upper frame. 

important because 2 smooy ty RE 
contact with the swing bo 


transfm, wil) is vy 
ction, lofate tye Doles 
Fig. 4, but-remember 
-neaddl screws, put up 
ttom frame, are used in 
.._ If they show through the top 
‘transom, file them flush. 

She upper wide of this transom will 
‘come within less than an inch of the upper 
transom, and, therefore, will interfere 
‘with the application of the screwdriver to 
the center pin. ‘To forestall this incon- 
venience, make a 34-in. hole in the center 
of the lower transom; later on, you ean 
make a corresponding hole in the pick-up 
shoe, You now are ready to attach the 
lower transom, 


TH both the end beams and both 

transoms in place, the truck should 
be tented on the flat slab. If any’ teeter- 
ing” now manifests itseif, ease up on all 
the transom screws, but leave the end 
eam serews ns they were. ‘The truck 
now cannot get “out of square,” although 
it may impress you ax being too loose 
jointed. Do not be disturbed on that 
account because a slight slackness will 
compensate for the absence of equalizers 
‘We omitted equalizers from our derign 
because they would have complicated 
matters unnecessarily, 

Tt now remains to make the swing 
bolsters and. spring plates, For the 
former, ieee of 1/16 by 34 in. sheet 
brass, ‘making it 1 in, longer than the 
width over the truck frames (Fig. 5 
Square the ends carefully, and while you 
fare about it, make a second bolster for the 
trailer truck. that they match 
exactly in the matter of length, for if they 
do not, the spring plates later will be 
forced out of line, imparting a slovenly 
‘appearance to the whole locomotive. 

‘Then cut four pieces from your angle 
brass stock for spring plates, making them 
a trifle in excess of 1; in. long, so as to 
allow for filing off the burr at the ends 
‘These are for the spring plates, one of 
them belonging to each end of each swing 


bolster, Seratch a line across each bol- 
ster i in. from each end, using your 
square for this purpose. ‘Then, with the 


| drill belonging to your 3/32-in. machine 


serews, bore two holes exactly on the 
seratch and 14 in. from the side. Tap 
these holes. 
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Here’s The Correct So ution 
to That Tool Problem 


~Buy BROWN & SHARPE TOOLS 


ROWN & SHARPE Tools are 

a good investment. You'll find 

their long-lived accuracy helps 

you do better work. The very fact 

that you use Brown & Sharpe Tools 

brings you the respect of the men 

you work with. You'll find that 
these tools really give your 


skill every opportunity to 
show at its best. That's why 
Brown & Sharpe Tools are 


the first choice for every tool 
requirement. 


Write for Small Tool Catalog 
No, 29. It lists over son 


m od VY 


Brown @ Sharpe Tools “ 
Brown & Sharpe Mfg. Co. 
Providence, R.I., U.S. A. 


© This veal on» radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 2. 


‘VAUGHAN | & — BUSHNELL 
Vanadium Hammers are aris 
octrats among hammers. Made 
from special formula vanadium steel 
~handled with the best grade hand- 
shaved second growth white hickory 
~designed with a special non-sl 
claw that ips ether «brad er 
spike— and equipped. wit 
Vaughan’s Expansion Wetge th 
firmly locks the handle tight—they 
are made for you craftsmen that buy 
‘quality tools. 


V & B Unbreakable Planes bear the 
‘same reputation as V & B Vanadium 
. They are drop forged— 
from a solid bar of V & B 
Superstee!, and stand the falls and 
accidents that would break an ordi: 
nary plane. They are furnished with 
Il vanadium steel blades and walnut 
handles in the sizes you'll want. 


Your hardware dealer will heartily 
recommend these two tools. Ask to 
see them when next you are in! 


VAUGHAN & BUSHNELL 


ave 


usa 
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“Duck Foot” Is Useful Tool 
for Patching Woodwork 


DENTS or small holes in woodwork, 
‘especially in cabinetwork or furni- 
ture that is given 2 natural finish, are 
repaired with stick shellac, which is made 
in colors to match all kinds of finishes. 
Finding it difficult to apply the stick 
shellac evenly, I devised the tool il- 
lustrated, which is simply a short length 


© patch when 
completed to obtain a smooth finish 


Plate for Preparing Dowels 


"THE dowel maker illustrated is an old 

piece of steel 4 by 1 by 3 in, with 3 
holes Mi, 3s pnd yotme i er 

be 

the last 

SciENCE 


‘Woaden dowels can 
be made and pointed 
with this plate 


‘Montuty the article “Universal Dowel 
Sharpener Made from Steel Bloch 
‘To make the dowels the wood is planed 
| to about 1/16 in. larger than necessary 
and one end is tapered slightly to enter 
the hole. ‘The wood then is hammered 
through. 


| removing el 
| pin 


po 
id plunge into cold water. Tt then can 


‘be given a needle point on an oilstone.— 
L. B. Rossin, Harwich, Mase. 


May, 1925 


010 School at Ho, 


i 


| HIGH SCHOOL | 


COURSE IN 
TWO YEARS 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 21. 
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Chemistry 
Simple Formulas that 


Will Save Time 
and Money 


NE garden spray will not kil all kinds 
‘of insects. If the insects eat the 
eaves, a poison spray must be employ 
if they suck the sap of the plants without 
eating the leaves, oil or dust sprays are 
| the only practical means of consol. 
Sprays of both kinds ean 
home more cheaply than bought. 

For insects that eat plapts, 


‘white precipitate of lead arse~ 
K here from 1 to 5 os. of this 


ray. 

Arsenite of lime 
iv another effective 
spray. Boil 1 os. of 


| white asente with 4c. ofvodium bear 
Toate in. ? pt water for 20 mines, 
or until dissolved. One ounce of thie 
Stock solution, which will keep inde 

ML bitty, in mised with 834 al of water 

Containing 1 oz. of frealy slaked Time 
ental Inet or 
sucking pests it keronene emulsion. 

\. | folve 2 on soap in 1 pt. water by heating 
{o just below boing. Take off the fre 
tnd quickly add 1 ft kerosene and churn 
for thako vigorously. "For the control af 
Scale insect ton. ofthis solution i mixed 
swith om: water for ordinary sp-sucking 
insects, with 15 os. water, and for soft 
bodied’ plant Hee, with 20 = ‘ 

‘Diseve-checkiog chemicals are pri 
marily copper and sulphur compounds, 
[A fungiies can be made by saking 1 Th 
Of burned time (ealium oxide) with 1 a¢ 
waters add the water slowiy and. sti 
Constantly. ‘Then add. 34 Thy lower of 
sulphur of finely ground. suiphur, and 
boil the mixture for'an hour. Strain out 
the lumpn end abel, "Each ounce is 
Ailuted with 9 os. water if iis used before 
tr after the lenves have made thelr ap- 
pearance. When the plants are in full 
Fallage, each ounce is diluted with 40 oz 

| (eUfanale all poisonous sprays with grest 
care and keep them from children. 
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Toe oe the oi frets 41 poate urnohd 
‘frecwth Mr. Punch the Goobell- Pratt Astamtie Dr, 


Bores holes 
without a split 


—that’s what Mr. Punch, the 
Goodell-Pratt Automatic Drill, does 


PRAM cabinets and oxherdtcate, exacting work 
make this automatic drill more necessary today 
than ever before. 

Through hard wood without splitting it, through 
soft wood without crushing it, through plaster with 
‘out cracking it—quick, clean holes when Mr. Punch 
ison the job. You push — he twists. 

Eight different size drill points ranging from 1-16 to 
11-64 of an inch are furnished free with this drill — 
each kept in a separate compartment of the hollow 
handle. To get the drill point you want, merely turn 
the top cap ofthe handle and the point is released 
through the little top hole, 

All exposed parts of this automatic drill are nickel- 
plated and highly polished. Drill is 10 inches long and 
‘weighs 8 ounces. A handy size. 

Sold by good hardware stores everywhere. If your 
dealer hasn't it, write us. 


Send for the book of 1500 Good Tools 


Catalog No. 15 illustrates and describes each of the 

famous 1500 Good Tools made by Goodell-Pratt. In- 

teresting and valuable for tool lovers. Write for a 

copy. No charge for it. e 
GOODELLPRATT COMPANY 

5 GREENFIELD, MASS., U.S. A. 


Pints 


GOODELL PRATT 


1500 GOOD TOOLS 


© This seat on a radio or tool advertisement signiies the approval of the INSTITUTE OF STANDARDS. See page ZI. 


Americans will not wait 


Accustomed to instant communication by telephone and 
telegraph, our military authorities realized in the late war 
that the American Expeditionary Forces could not depend 
cn the communication services of Europe. 

The necessary plans, materials and engineers were sent 
over in ship loads. A world record was made by the Signal 
Corps in establishing lines of communication indispensable 
to every branch of the army. In a surprisingly short time, 
every American general in France had at his disposal the 
communication facilities to which, in America, he had been 
accustomed. 

Europe was sometimes startled by the amazing methods 
of the telephone workers from overseas. ‘The American- 
trained Signal Corps units invariably sought the shortest way, 
overcoming all natural obstacles to extend the needed means 
‘of communication. 

The Americans were not content to wait. They expect 
and demanded the same ever-ready telephone connections 
which they had at home. The Bell System has set a world 
standard for prompt attention and continuous service. 


AND ASSOCIATED COMPANIES 


BELL SYSTEM 
One Policy, One System, Universal Service 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


$25.00 in PRIZES *. 


8 in front 
details 


REN7 Boice-Crane Junio: Saw 


Let Boice Help You Build It! 


‘No matter het gra want f bald. Baier can bel pou 
Weitead yes . 


Buy, 


W.B.&J.E. BOICE 
Byeih SSA Tate Ont 


| position and how the diagonal strands 
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How to Re-Upholster Chairs 


(Continued from poze 79) 


the original one was, two sets of new 
springs were purchased. ‘The old springs 
were moved to the position shown and 
fastened with nails to the corner blocks 
(Fig. 2). This illustration also shows the 


new springs being nailed to the side rails 
of the chair. 

After the springs are in place, whether 
sewed to webbing or held in the manner 
‘explained, the next step is to tie the tops 
in a position to give the seat its shape. 

Figure 3 shows the springs tied and 
the worker driving the last tack. In this 
particular operation you should keep in 
‘mind how the original job was tied and 
do the new work accordingly. 

a simple knot in one end of a piece 
of spring twine and drive a 10-of. tack 
through it into the rail at a point in line 
with the center of a row of springs. 

retch your twine over the top of the 
iprings to the opposite rail and, allowing 
about a foot of twine extra, cut the piece 
from the ball. 


EST of the knots to use for tying 
‘springs ia the clove hitgh. It is made 
as follows: Working fromthe front rail 


toward the back, hofft theftyine and the 
spring nearest. the ffstendl Jnd with the 
thumb and fongfinglr (the left hand. 
Hold thy spfing in Qi desired position 
and witf thodght Wind pass the free 
end of Ae twing down inside the coll, 


for the first loop of the 
the left of the fastened end. 
th loose end over the tight cord 
inside the coil again, then up 
side of the fastened end and 
igh the loop thus formed. 
fe the knot until the spring is exactly 
where you want it and tig 
Proceed to the opposite side of the 
coll and tie the same kind of a knot, but 
in this case the twine first ix passed down 
‘on the outside of the coil 
Before tying the second spring, be mure 
to space it at a top distance equal te the 
distance between the coils at the bottom, 
Continue across the row of 
ing a knot at every intersect 
and cord until the opposite rail is reached. 
rasten the second end of the twine by 
driving a tack partway into the rail. 
Wrap the end once and a quarter around 
it in such a way that the slack end lies 
uppermost when the tack is driven in, 
After making sure that the whole row is 
tight and in the proper position, drive 
the tack securely. Drive a second tack 
through the loose end close to the first 
‘one. When fastened as described, long 
use of the chair will not cause the twine 
to be cut off through coming in contact 
with the head of the first tack. 
How the springs look when all are in 


are tied are shown in Fig. 3. ‘Take par- 
ticular care in tying subsequent rows of 
springs, after you have done the first one, 
to keep an equal tension at. all times 
In Fig. 4 you will notice that wooden 
strips, having their inside 
off in order to prevent cu 
‘are nailed to the rails. This is not always 


© This seal on « radio or tool advertisement signifes the approval of the INSTITUTE OF STANDARDS. See pase 21. 
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id from pase 10 


done, but in this construction it furnishes 
‘amuch smoother and longer wearing edge. 
‘The illustration also shows how a piece 
of 12-02, burlap is tacked over the springs. 
Notice how the corner is eut out to pro- 
vide a smooth fit around tl 
‘When tacking on burlap, it is well to 
turn the edges under as you go along. 
"This gives greater strength. Tack the 
burlap over the springs only moderately 
tight, for the spring reaction should, all 
come on the twine and not on the burlap. 
‘Stuffing tow and roll-sheet wadding are 
shown in Fig. 5. Other materials such as 

Kapok and moss also are used. 
‘The stuffing is placed on the burlap and 
scratched about and piled up until the ap- 
top 


proximate shape of the seat is objgined. 
‘The wadding then is spread ov 
and the corners are draw down| 


the 
the 
it 
tihkodgh the seat. 
is stretched over 
tacks are driven 


CONSIDERABLE patience is required 
in all upholstering work and at this 
particular point you may have to tack 
fand retack a number of times before you 
get a smooth, unwrinkled surface. ‘This 
{is a good place to practice cutting out and 
fitting corners as shown in Fig. 7, and to 
gain practice in fitting a amooth edge 
fgainst the legs so that when you put 
fon the final cover you will make no 
terrors. Figure 7 also indicates how the 
tna cover i lip-tacked ‘along the front 
When cutting out the corner to fit 
around the legs, be sure to take out only 
‘a small square at first; that is, do not try 
to get a final fit the first time, but gradu- 
ally eut and fit until when you fold the 
edge under for the last time it will fit 
snugly against the leg on both sides. 
‘Figure & shows a good position toassume 
when stretching on the final cover. The 
Teft hand draws the wrinkles out of the 
cover from the front toward the back 
while the right hand takes up the slack. 
Remember that you must be patient in 
doing this. You may have to remove the 
ttacks from a whole side in order to remove 
some little wrinkle; so do not drive any 
tacks home tntil the surface is smooth. 
‘The completed job is shown as the 
initial piece on page 79. You will notice 
tthe gimp or edging is in place, thus cover~ 
ing up the rough edges of the cover. A 
good Tule to follow in spacing any orna- 
mental tacks is to drive in the two end 
tacks first, then the center one. Drive 
two additional tacks at the centers of the 
spaces thus formed and divide all new 
spaces in a like manner. . 
‘In a future article the method of attach- 
ing webbing to a chair frame, how to sew 
to it, and also one method of 
ig up a so-called ‘“hard-edge spring 


vill be explained. 


© This seat 
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‘You are eager to get the profes- 
sional touch into your work. 
To do this it is necessary first 
of all to use good tools and 
particularly good planes. The 
‘two Sargent Planes illustrated 
here should be on every home 
‘and school work-bench. First, 
Because they have proved their 
ability in the hands of exacting 
‘carpenters in shops and out on 
building jobs the country over. 
‘Secondly, because they are most 
moderate in cost and are built 
to withstand the wear and tear 
of hard usage. 


SARGENT & COMPANY, Mrs, 


= 
SARGENT 
PLANES 


Planes that suit the carpenter 
are the ones for you to use 


=| 


The Sargent Auto-Set Bench 
Plane has a feature that sav 
much delay. The chromium. 
cutter may be removed for 
whetting and replaced without 
changing original adjustment 
Yet, in place, the cutter is 
gid as can be. For end work 
and the smaller jobs, you can't 
beat the Sargent Steel Block 
Plane, These two planes fill 
practically every need you may 
have for a finishing tool. They 
‘will help you get professional- 
looking results. At hardware 
stores, Write us for booklet. 


50 Water St,, New Haven, Conn. 


NEW VEST POCKET 
ADDING MACHINE 


Easy o raise with, new 
‘Surefire Diane Sell on 
Pos 


‘a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 2, 


An Easy Way to Learn 


PHARMACY 


AT HOME 


Graduate pharmacists are al- 
ways in demand. The work is in- 
teresting and pleasant and salaries 
are good, Many young men open 
drug stores of their own and be- 
come independent. 

There's an easy way to learn 
pharmacy right in your own home 
in spare time, without losing a 
day or a dollar from your present 
work 

‘The International Correspon- 
dence Schools course in Phar- 
macy supplies the knowledge 
which it will be necessary for you 
to have in order that you may pass 
your State Board Examination. 

Just mark and mail the coupon 
printed below to the International 
Correspondence Schools, Box 
7651-D, Scranton, Pa., and full 
particulars about’ the Pharmacy 
Course or any other work of your 
choice will be sent to you by xe- 


eee 


(CO PHARMACY 


SUSINESS TRAINING couRSES 
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Kitchenette for Camp Cooking 
(Continnd fom pore #0) 

soldered. A board across the bottom of 

cabinet stayx the metal sufficiently to 

support the lid, which is wood covered 

with metal. It makes a strong table. 

The supplies were decided upon after 
three months’ camping in a tent. Many 
apparent necessities at home are luxuries 
oF a nuisance on such a trip. 

It was found to be more 
use a refrigerator b Hl 
refrigerator in the b 
However, a 


a drainage hole in the 
‘a small tin funnel passing 
‘a hole on the runningboard. 
‘height is added in this way to the 
fa stay at the top will be necessary. 


(ALE containers are designed to. hold 
‘amounts that can be purchased cheap 


lard; paper carton of salt, four, sugar, 
cornmeal (especially necessary for frying 
fish and for hoe cakes), all placed in 2-1. 
coffee cans; cocoa, mustard (for salad 


dressings), tea, and the like in '4-1b. tea 
cans; rice, prunes, tapioca, and similar 
supplies in Ib. tea cans.” The square 
‘tins waste no space as do round tins. 

Tn the reserve space should be carried 
tins of peas, corn, Lima and baked beans, 
macaroni, beets, condensed milk, soup 
find spinach, and the like 

“Too many campers on a long trip eat 
cold meals, or expend a great deal of 
money for restaurant meals, thinking that 
fone ean cook little en route. With a sys- 
tematic arrangement like this kitchenette, 
fone may have at a moderate cost good 
food with les effort than is usually exerted 
‘when preparing such a meal at home. 


Automatic Feeder for Poultry 
Operated by Alarm Clock 


F YOU do not wish to attend to your 

poultry more than once a day, you 
will find an automatic feeder advan- 
tageous. Fasten a large box wth an 


YOU 100 CAN PLAY THE 
HAWAIIAN GUITA 


JUST AS THE HAWANANS DO 
PLAY ALL THE LATEST HITS Joy pa 


Tests Show Ford 
Can Run 60 Miles 


ed ca run 60 er 
‘cently browelit 


FORD RUNS 57 MILES ON 
-GALLON OF GASOLINE 


A ew astomatic and scifregulating device Nae 
‘Susy, Jol Fourth 2 
cae 


‘fies on a gallon of 
 enaves carbo “ 


Kive made from 25 


fice esouie and overuet 
py any one in five minutes.” Mr, Stransky wants 
lasbocers aed iy willing to send s sample at bie 


es aks Wete him taday—Auv 
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‘Act Now if You Wish a Smoking- | 
Cabinet Blueprint | 


$0, MANY times has the tracing for | 
our No. blueprint gone through the 
blueprinting machine that it soon will 
have to be withdrawn, If you expect to 
make a smoking cabinet, it will pay you 
to send for this blueprint. 


‘Complete List of Blueprints 


LADY one of the blueprint listed 
‘below. cane obtained from 
Porutaw Scimnor MONTHLY for 25 
cents. ‘The Editor will bo glad to 
finswer any specific questions ‘rel 
{Live to tools, material, or equipment 
Bluoprint Service Dept 
Popular Science Monihiy 

160 Fourth Avenue, New York 
Send me the blueprint, or blue- 
prints, I have underlined below, for 
Which’ I inclose. “een: 


Hi 
i 


2EE 
sy 

fs 
it 
z 

af 


ii 
4 
i 


Z 
ri] 


ES 
i 
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og 
ab 
tt 


HPP HERE BARRE R RR 


Tse 


(least pind 
Suet 
City and State 


| made in South Bend Lathes in the last two years, establish new: 
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ONE Easy Payment 
Puts This 


13" x 5' Quick 
Change GEAR 
SOUTH 
BEND 
Screw Cutting 
LATHE 
In Your Sho; 
sretteanecememiie” else ee 

PRICE C056 receipt of first pay- 


ment—then you pay balance in convenient monthly install- 
ments which the Lathe itself.will save and earn for you. 


32 Major Improvements 


107 


Sata 


tandards 
‘of accuracy and efficiency. More than 32,000 and in 64 For- 
eign Countries. For example, South Be 2 largest Stee! 
Plants, 8 largest Auto Factories, 5 largest Railroad Shops, by largest Oil 
Company, by U. S. Government, etc. 


Get Our FREE Catalog 


I sizes. Select just the 


U.S 


SOUTH WEND LATHE WORKS, 
4 Sie Madison Se, South Bend, Yds 
Gentlemen: I would like your factory plees 


ma | 
! 


SOUTH BEND LATHE worKS — | Sine . 
feat eea seen’: [ra i 


cena a 


$25.00 in PRIZES ‘va tut" 


for details: 
‘Old Town Canoes” It Xd "2 


| YANKEE 


>!” 
SS 


Dependable 


(60 Million Satisfied Customers) 


Good Looking 


(Linproved Model'a handeome watch) 


Big Value 


(You get the bench of the saving 


every stake of the blade. 
Tn design, “Old Toven Canoes” are beautfal. 
‘eal fodian models. The 


Te is fee 
"rows. Canoe Co. 
Old Town, Maine. U.S.A. 


Grout immense quantity production) 


© This seat on a 


io of tool advertisement signises th 


pproral of the INSTITUTE OF STANDARDS. See page 21. 
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NOTHING could be simpler with these 
Klein Pliers. Fact is, I'm glad to 
get my hands on them again. i guess every 
man feels that way about good tools. 
Yer sr, most men do feel that way. That's one reason 
Pliers have been the favorite for 68 Years 
You'll notice that most hardware ores feature them. 
Electrical companies apecity them! ‘Treat yourself to 
pair today. 


wae CLE DN 


Become a 
Prosperous 
© aoe y ‘A 


ic, ambitious young men 
to establish themselves. in 
their own profitable bicycle 
business. 

With ‘more bicycle sales 
than ever before, the chance 
tocash in, on a’ very mod- 


PARKS EVER BL 
from the start. A real machine, yet 


est investment, never was 
brighter. 

You can be your own boss 
—make a good profit—be 


absolutely independent—put 


money in the bank. Don’t 
work for somebody else all 
your life—go in for yourself, 
NOW, in a clean, pleasant, 
well-paying business. 

Write TODAY for full par- 

ticulars to Dept: 251. 

CYCLE TRADES OF AMERICA 


35 Warren Street 
‘New Yorke 


convenient size for the small shop 
Does -eversthing in woodworking. 
Has circular rip and cut-off saw, 6 
inch jointer, 1vinch bandsaw. Lathe 
ached if desired. at 
rates from any light 
‘and go to work! 
Write for interesting cr 


‘The Parks Ball Bearing Machine Co, 


1847 Knowlton St, Cincinnati, Ohio 


PARKS 


|| WOODWORKING [MACHINES 
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Kinks that Aid in Constructing 
‘Toy Horses and Cars 


By Charles M. Miller 
Assistant Supervisor of Manual Train= 
ing, Los Angeles City Schools 


MOS? popular with the youngsters 
IVE these days is a toy car with a frame- 
work that rese-nbles a horse. 

In making one of these horses, a realistic 
effect is obtained simply by placing the 
axle of the rear wheel off center about 34 
in. ‘The axle is a Nin, rodgpbout 12 j 
long, threaded at each 
Three washersand 


a wera s to 
ane nye 
| it 
‘WOUNTED OFF CENTER <~ ane 
we 


(ge 


Cake 2) 
WASHER HOOK AND SCREWEYE 


How to mount the rear wheels off center to 


wists ser. 
1 SAW KER 


fete alioping eect various ateting Joint 


animal to be tured for steering, A 
Yarlety of construction maybe used, 
{ew types of which are shown. 

If sereweyes are used, they should be 
heavy, but the eyes comparatively small 
‘Two butt hinges inserted in saw kerfs 
form a splendid joint. A long piano 
hinge, which can be bought by the feot at 
almost any hardware store, can be cut up 
to make an even better hinge. Two hooks 
and two screweyes also may be used, in 
which case the joint is assembled by tem- 
porarily twisting one pair sideways. What- 
ever kind of hinge is used, the joint must, 
bre pivoted on the center line of the body. 


Dressing a Grinding Wheel 


WORN WHEEL HEN an em- 

y PART A Told 
wasners’ [* srindstone has 

| come glazed, lumpy, 


EG [> orlopsided, it can be 


trl of athe 
eayal sah anda 
ay Tonk "bolt. 
cho ay 
Le reframe ofthe 


fashers will come in 
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Easily Made Spray Waters 
Narrow Strips of Lawn 
By Dale R. Van Horn 


ONE the best ways to water narrow 


di 
aus 
bet 


Detter way of holding the pipe at a correct 
angle, 


Cabinet for Printing Photos 
(Continual from page 20) 


‘The illustrations (page 81) show the con- 
struction of the cover of the printing box. 


it from striking the frame. A 
strip of 14-in. beading runs around the 
under aide of the cover to keep it in place 


| when in use. ‘This may be the yfiques 
ripped from some matehed boardyfor any 
| small strips of soft wood. 

a 
wooden in 
my, friendly: 

| ar -arded. 


ear glass, one fitting 
cover, and the other 
‘to fil the space just out 

‘Serew a socket in place 
fon the bottom of the box, the wire being 
Jed out of a small hole cut in one side, 
after being heavily taped to prevent leak 
age of white light. 

‘The writer found that the use of two 
sheets of colored tissue paper, one orange, 
the other deep red, made a lamp that was 
safe to use with ordinary plates and film. 
By screwing the box to its supporting bar 
in an offset position, with the red side of 
the box down, a red light will be thrown 
directly on the work table, where it is 
‘most needed, and the lamp itself is out of 
the way. 

‘The arrangement of screws on the back 
of the eabinet, as shown in dotted lines, 
‘makes it possible to fold the lamp and bar 
9 one side and down, out of the way, 
when not in use 
| "All the corners and edges of the work 

lamp box should be bound with heavy 


paper, to prevent leakage of white light. 
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More Power per Tube— 


Greater Economy— 


and Pride with 


Only CIR-KIT brings you the fundamental ad- 
vantages which make Supereflex more powerful 
tube for tube. With one tube doing the duty of 
three: with three tubes rivaling five in conven- 
tional arrangements, Erla Supereflex circuits excel 
in power, with less tubes to buy and operate. 
Originally made possible by the special design of 
Erla Scientific Precision Apparatus, Supereflex cir- 
cuits are most perfectly constructed with Erla 
Supereflex CIR-KIT. With this complete assort- 
ment of genuine Erla parts; with screwdriver, 
pliers, apd an evening’s time, you can felloy the 
simple CIR-KIT instructions to a finer radio re- 
ceiver. Itsconstruction range, vlume selectivity 
t la tone clarity will give you cause 
for endless pride. And you will be money ahead. 


Electrical Research Laboratories 
Department S, 2500 Cottage Grove Aveatie, 


A 


‘ONE DAY ksi [od 


LEARN 


EARN $2,000 TO $10,000 A YEAR 


} STUDY AT HOME 

OPPORTUNITY i 
eri Learn Airplane 
* Write tor Free Catalog 


‘your door. 
ering now. 


AVIATION 


© WESTERN AIRPLANE CORPORATION 
Dept. P-5 Monadnock Block | CHICAGO. 
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Speedy Improvement 
IS there any machine that 
can't be improved—or bet- 
ter operated? It's not so 
recorded ona Veeder counter. 


pe to Look for 


When a counter goes on, pro- 
duction goes UP; the inventor 
gets busy or the operator gets 
busier on the job. 

Produetion only goes back- 
ward when nobody's looking. 
You're always looking for 
speedier records —and get- 
ting what you look for—on 


COUNTERS 


‘Thissmall Rotary Ratchet Counter 
(No, 6) counts reciprocating movements 
af the lever, as require. for re 

the att 
tallmahine, 
Wen te ee 
heat gh an 
a 
{Bogen the 
counter 
Katther the 


ten. This counter can be 
to no end of count 
Ing the throw of 


‘The Hand Tally illustrated below 
haber opel Eh a SAR! pes 
to number sg 

packer in 

Dinter. 

in ee he 


may 

count anything 

from cattle on a 

ranch, to poles on 

telephone line! 

Registers one for 

ach pressure of 

the thumb lever; counts 
Can be set 


to 10,00, 


ck to 2er0 


1 Pree $305 


Write uz about that counting 
problem of yours —or see how 
| {t's solved in the Veeder book 


Tet; copy free. 


44 Sargeant St. Hartford, Conn. | 


The Veeder Mfg. C 
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Simplified Model Making 


Place an angle brass across the end of a 


swing bolster, so that the latter abuts | 


firmly against the interior angle of the 
former. See that it fits snugly, is square 
and projects equally at each end. Next 
clamp the combination in the vise in such 
a way that one of the tapped holes in the 
swing bolster is clear of the vise jaws, and, 
using the hole in the swing bolster as a 
templet, drill through the spring plate. 
Insert a 3/32-in.screw through the spring 
plate until its head comes firmly agai 
the latter. ‘Then remove from vise, snip 
‘lf the excess length of the screw, and file 
Xe smooth. “Treat the remaining hole 
similarly. 


swing bolster for 
ber the stress thi 
the accurate placi 
equally’ i 

fe file the bevel on 
‘of spring plates, as in 


lates, in order to pass the 
through the frames and between the 
Be sure to place the 1;-in. 
around the center pin before 
ning it; then slack up just enough 
leave an cary sliding contact be- 
tween the swing bolster and the upper 
frames. 
We now are ready for the pick-up and 
return current shoes. ‘The former is a 
piece of spring brass stock, not less than 
314 in. long. It is attached to the middle 
of the under side of the lower bolster. In 
this position it will be seen that it covers 
the hole we have left for the screwdriver; 
but this ean be overcome either by making 
‘a corresponding hole in the shoe, or by 
cutting a ;in. alot far enough back to 
lear the hole, 


BEND the shoe approximately as in 
Fig. 7, but see that there is always a 
bend, never asharp angie. The attaching 
serews may be placed so as to form a 
letter V, with one of the three screws at 
the point of the V preferably nearest the 
spring end of the shoe. Give the shoe 
just sufficient pressure on the third rail to 
‘keep it always in contact, but never let 
it bear hard enough to act as a brak 
‘The return current shoe is simply a 
piece of 1/16 by 34 in. braas, long enough 
to reach from the outer edge of the end 
beam to about 1 in. beyond the nearest 
axle. It can be bent sufficiently by eye 
before attaching, but must have no sharp 
angles. Fasten it with a broad-headed 
brass wood screw to the end beam farthest 
from the gearing. Put a small brass 
washer under the head of this screw. 
Next month we shall explain the 
method of mounting the motor on its 
truck and, perhaps, say something about 
the body and wiring. 


‘ADAMS BRUSHES 
fe te isd ol mse 


WHITING -ADAMS, 


BRUSHES 


1000 UTING. 1. ADAMS CO, 


Should. Write for 


«i thisPREE Radiolook, 


WHOLESALE RADIO 


SERVICE 
Dept A Newer ens 
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Miniature Log Cabin Improves 
Appearance of Mailbox 


EALIZING that thelr commas she 
‘metal majlbor, ed {fom the 
appearance of fie a | punfry road, 


ed together 
in rustic fash- 


cabin, two 
steel braces 
‘were run from 
the post to 
the floor of 
the metal 
box.—F, L. 
CLARK. 


How to Adapt a Small Motor 
for Finishing Floors 
A, SMALL portable electric motor or a 
fan motor ean be adapted easily for 
removing varnish from floors, sandpaper- 
ing the wood, and waxing and polishing 
the finished surface. 
‘A wooden frame in made as shown, 
a fan motor is used, the ends of the 
wooden frame are drawn together with 
light bolts 80 as to grip the body of the 
motor, If the motor has center trun- 
rnions, these can be inserted in correspond 
holes bored in the framework. A 
motor with base is fastened to one arm 
of the frame and long bolts are used to 
stiffen the other arm. ‘The shaft should 


~S 


S 


AEATHER: 
(paoons) 


\Wo0DEN SUPPORT 
CASTER. 


PrvoTED ELECTRIC 


Small mator mounted for use in Rising 
Foor and three of the several attachments 


woron “ 


be placed so that it will be 
to the floor or nearly so. 


perpendicular 

‘Three interchangeabfe floof tools are 

used, One pis A sanfpaperf disk, the 

second ispeffeafy brifle brfh, and the 

is ft polifier off wypdftaced with 
‘The 


Teather is mainly for 
in of varnish and in con- 
in Ioose, fine sand scattered 
Ine floor. 
ie method of connecting these disks 
with ‘the motor shaft will vary. Only 
small disks should be used so as not to 
overload the motor, but a little practice 
will give excellent results from this im- 
provised floor finisher—A. L. 


© tm 
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Keep it clear. Keep it loud—with all the vol- 
ume your set should have. Keep the battery 
at top notch—fully charged—peppy. 


‘The Tungar charges your storage battery over- 
night while you sleep—and at a cost of hardly 
more than five cents. It's easy! Just two clips 
—and a plug for the house current. Or you can 
make a permanent connection, and just throw 
aswitch. Keep your set at its best all the time 
—with a Tungar, 


BATTERY CHARGER 


Tengar— reietered trademark —ia found only 
on the genute. “Look Yor tan the mame plat, 


Merchandise Division 
volts General Electric Company, Bridgeport, Conn. 


GENERAL ELECTRIC 
$25.00 in PRIZES ‘See top of page 8 in front 


‘of book for details. 


ADDING MACHIN 
VE POCKET SIZ 


fon a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 21. 
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Look For This 
Display In Hard- 
ware Windows 


It's your assurance that such 
dealers handle the genuine, 
Sand's Levels—the kind master 
craftsmen prefer. 


A Complete Assort- 
ment Of The Most 
Popular Sand’s 
Levels 


tep in and look them over. 
With such an assortment. of 
levels side by side you can 
quickly choose the style best 
suited to your needs. 


Factory Built-In 
Permanent Accuracy 


“Sand's Levels Tell the 
Truth.” You can depend on 
their accuracy on your most 
particular work. Accurate 
workers must have accurate 
levels. If you are an amateur 
doing odd jobs about the home 
or shop, there is no level like 
the genuine Sand’s to help you 
make amateur work more like 
that of the professional. 


If you like good tools, you'll 
appreciate the advantage of a 
Sands wood or aluminum level. 


At Good Hardware Stores Everywhere 
Get One Teday 


SANDS LEVEL 
& TOOL CO. 


5849 Fischer Ave., Detroit, Mich. 


AMATEUR carpen- 
ters usually find the 
hhanging of screen 
doors rather diff 
cult. By following the correct methods, 
however, good results are certain. 

‘The outside of a screen door is thatgide 
to which the netting and 
applied. Lay the door 
of saw horses ans 
tions (“horns 


‘outline of the jamb on its 
€ rp to the line, afterward 
mfothing it carefully. Slip it into the 

ning, or if it is still too wide to go 
against ‘the stops, 
seribe the stile 
again and plane off 
the excess stock. 
Allow 1/16 in. 
clearance at both 
edges of the door. 

‘With the door in 
place against the 
stops, wedge up 
the bottom and 
oneside, and scribe 
the top rail to the 
head jamb, using 
serbers ors com: 
pass. Saw ani 
plane to the line 
and test in posi- 
tion. Then fit the 
bottom of the door, 
allowing as little 
clearance above the floor or linoleum as 
possible, as otherwise flies will crawl 
under. "Many back doors close against 
the ends of the porch flooring as a bottom 
stop, thus effectually barring flies. A 
front-door sereen, however, usually closes 
with the bottom rail against the slope of 
the sill, and must be beveled on the 
bottom to fit. 

In case the door is too long to go into 
the opening for scribing the stile, try the 
jambs for straightness with a straight- 
‘edge, and test the head jamb for square 
ness with the sides. Cut the door to a 
tight length, making allowances for varia- 
tions in squareness in the jamb, and 
cutting off excess stock from the bottom 
rail. Then proceed as above. 

Having secured a good fit, with the 
edges of the door beveled sufficiently to 
clear in opening and shutting, wedge the 
door tightly against the hinge jamb by 
means of shingle points or other broad 
wedges, leaving proper clearance at top 
and bottom. 

‘Now measure up from the bottom 11 in. 


‘Attaching the lower spring hinge. Note the 
‘xtra batt hinge at the center af the sl 
‘id im Keeping the sereen door from warping 


and down from the top 7 in., and put on 
the spring hinges. To mark for serew 
holes, hold the hinges firmly in place, 
which requires considerable pressure 
against the spring tension, and trace the 
holes with a lead-peneil.. Drill small | 
holes to start the screws in, or if the | 
casing is of soft wood, punch them with « 
nail set. Serew on the hinges, and. re 
move the wedges. ‘The door should show 
proper clearance. 

If working clearance is given the rear 
stile while the hinges are being put on, in 
nine cases out of ten the hinges will 
‘spread sufficiently to make the lock stile 
strike on shutting, necessitating their 
removal, plugging of the holes, and re- 
setting. It is never a fault to have very 
little clearance at the hinge stile, as the 
hinges nearly always loosen up with use 

Insufficient seasoning of the material 

‘out of which the 
door is built expe- | 
cially if the’ after- | 
noon sun shines on 
the door, often re- 
sults in the stiles’ 
springing until the 
centers strike the 
stops, so that, the 
door will not close. 
An effectual rem: 
edy is to put on an 
ordinary butt 
Nine atthe center, 
which will keep 
the stile straight. 
‘The stiles can be 
moistened with 
water and allowed 
to dry while 
wedged to a curve 
in the opposite direction; but this is an 
‘expedient rarely used. 

Put the handle about 9 ft. from the 
floor, and the hook eye opposite. 
hook’ never should be attached to the 
door, for inevitably it flips around when 
the door swings shut, preventing it foom 
closing properly and’marring the Aasing 
and jamb. | 


r, remove the 
Uifesgompletely 
Jef rubber tires 
ide sgktion cut 
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"0 AVorD a draft in 
. my bedroom where 
Ventilator ie of the win 
is kept open at the 

top, no matter how cold 
her is, T made a very 


Radio at its 
Finest ~ 


rods costing 10 cents euch and 
clamps. over the windor 
reault is that my ventilator i 
well ax practical. 

the bottom or top of the win 
desired, —W. F. Z 


Washers] Tomeramany com- P of radio parts, you can wire up an AuAmax Pa} 
lente women 


\~” Semi-Finished — Factory-Mounted 


>) -\ 7 OU buy thisset withthe Att-Amenican parts 
d baseboard. 


is right. This completely mounted highly efficient 


wil last longer than 4 
tgp, replay % three-tube set costs you no more than you would | 
ofpeigep tae pay for a kit of parts. Price, *42. 

> } 

raped eu $4 -sencentwi trig you tne new Rad Key Besk, and upon | 

rub 4 tequest we will include, free, a complete wiring. blueprint i 

seg ieees with ts 12 creither ALL-AMAX SENIOR or ALL-AMAX JUNIOR. >| 

eather. The facing 4 
may be eut from thy Is ALL-AMERICAN RADIO CoRP. 

upper ofan old shoe. 4 TN. Reuland, President 

‘The rubber furnishes the pL 2608 Coyne Street Chicago 

necessary Teale 

the leat www 


bone 


PAPAL PPP LLL 


WIN AN 
ALL-AMAX RECEIVER 
‘at your favorite radio store. Ask them 
about the great ALLAMERICAN Sio- 
gan Contest. Youcan win aset by sub- 
mitting a SLOGAN. Everybody can 

enter, It costs nothine. 


A cHACKEI 
panel, espec 
in an’ outsid 
is difficult to repair 
Putty and gy 


: ine : 


palnded— WiLuiaa 
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“The 
handiest 


tool on the aaanmans 


ASILY as 
it may be 
made, this 

fixture makes por 

sible the speedy. 
grinding of USS. 
or 60-deg. thread 
tools and Aeme or 
9-deg. tools. 
, Bither type of tool 
can be ground at 

/ one setting. 

‘For example, to 


| es tool, the sides A 
f and’ B are placed 
on the magnetic 
chuck of a tool- 
grinder and the 


hue 


Wristpin Bushing Too! 
for Rapid Work 
Ureful both for ) 
insertion and 
removal 
By Harvey Mead 


“Tits 00 for inserting and. removing 
‘wristpin bushings has given very 
good service and is easy to make. The 


SIMONDS 


FARM AND HOME SAW 


Repairs tobe made—od jobs 
dlone-—that is the cal Sunt" tle Larger. tha 

of Spring. So Spring calls for arg atte ni, 

Simonds Home and Farm Saw 

with teeth that bite theie wa 


smoothly and easily theo 
the toughest board. In the 
Home and Farm Saw, Simonds 
worl ae @ cutting 
xy of the name, ig 
‘manufacture to one size— 
a inches long—Simonds is 
able to offer the Home and 
Iroc chan js soe 

isactualy less than you, 

Solin 
rysaw. Ask your hardware 
Geico eae today. 


SIMONDS SAW & STEEL COMPANY 
Fitchburg, Mass. 
“The Saw Makers” —' Established 1832 


SIMONDS 


SAWS FILES “KNIVES STEEL 


Sve: removal 
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(Continued from page 86) 


for Grinding Thread Tools 


By Charles Kugler 


Cisused only when 
a USS, tool is de- 
sired to make a 
flat on the thread, 
For a V thread 
this is not_neces- 
sary. For an 
Acme 29-deg. 
thread the sides 
DE, F are used. 

‘The central 
serew makes the 
tool fast in the 
slot by “exerting 
pressure on a hye 
in, rod. 

With this fix- 
ture a precision 
thread tool may be 
ground in a few 
minutes, yet the 
work involved in 
ynulking it is mot great; a machinist can 
‘make one in four hours. The writer made 


To remove a bushing, place the collar, 
open end last, over the serew. Pasa the 
screw through the bushing and start it 
into the knurled nut. Let the open end 
fof the collar bear against the piston and 
tighten the serew. 


Lathe Chuck Supplements Vise 
for Bench Operations 


FPOR hand work at the beyeh, a lathe 
chuck may be used to 
icrogular casting a 


Phat 
eke 


to be held 


is held in an 
gripping a finished 
jsassembling and re- 
In this manner the product 
Bi securely without marring the fin- | 
surfaces, as would be done by at- | 
tempting to hold the cylindrical member 
between parallel jaws.—O. S. MARSHALL. 


the one illustrated of machine stel and | 
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Better Shop Methods 


Old Bill Talks t0 the New 
Machine-Shop Apprentice 


‘OMMY JONES, who had been in the 
shop only a week, was like a colt 
fresh from pasture. 

Old Bill had been keeping a watchful 
eyeon him. As Tommy was going out on 
Saturday, Old Bill told him to wait a 
while, After every one had gone they 
went into the office, Tommy a bit sus | 

Old Bill soon 


‘morning without 
ar any loose fitting 


clothes or long sleeves around a machine- 
Shop unless they are buttoned up tightly 
about the wrists; roll up your sleeves 
hove the elbows or, better, have them 
Cut of short 

“Never place your hand near a revoly- 
ing cutter to brush away chips, but use a 
soft wood stick or a brush, oF atop the 
machine. Always make. ‘use of” any 
fafety devices provided for the machines, 
fapecially frindstones and emery wheels 
Never remove the guards, 

"The tools, machines and materials 
that you will use are expensive, many of 
them very expensive. If there is any~ 
thing you do not understand about your 
‘work or the machines, you must alway 
Tsk tome one who dors. It you had to 
buy these machines and tools yourself, 
{You would have a great deal of regard for 
them, Oil your machine each morning 
before starting up. Never place files, 
heavy wrenches, and tooly or rough cast= 
ings on the ways of a lathe. . Never use a 
monkey-wrench in place of a. toolpost 
‘wrench or machine-vise handle; this 
Dractice ruins the serew in a short time. 

it you have to shift gears on mm 
chine or change the stroke of planer, al= 
‘ways stop the machine. Get the proper 
Speed and feed for every operation. Ma 
chines do not get tired, and if you work 
‘with your head you ean make the ma 
‘hines do the phyvical work. 

“Learn the value ‘of little things 
Never slight a job, no matter how unit 
portant it may seem to you. Do every: 
hing as well as you know how. Pay .n0 | 
attention to ‘what the other fellow is | 

doing, but concentrate on your own job.” | 


POPULAR SCIENCE MONTHLY 


115 


EMEMBER that no underwear with- 
‘out the red woven “B.V.D.” label 
is "B.D" 
Assure yourself of that Famous Fit, 
Long Wear, and Cool Comfort which 
have kept “B.V.D” the world’s most 
popular men’s underdress. 


“B.D” 
pa 
Nene $1.50 the elt 


‘SSe the eatment 


Meri "B.D Underweat 
“'vgey Rateriae ot 


Get the underwear you ask for! 
Insist upon this red woven label: 


‘The B.V.D. Company, Inc, 
New York 
‘Sole Makers of “B.V.D." Underwear 


haw 


Stop = ine ina 
jiffy with SMOOTH-ON No. 


Makes no difference whether it’s water 
leaking from the hose connections or radi- 
ator, oil or gasoline from the supply lines, 
(0r gas from a loose exhaust pipe, Smooth-On 

No. 1 will produce perfect 


“|The Motor for Weeds 


dh them like an eel. Shallows can't 
interfere—-drves your boat whereertwil fo 
Hidden rocks can't damage it—just glides over 
them. Equally eficient in deep water. The 


jem 
TWIN 


‘pheness ia afew minutes 
Use i aloo fer imeping 
fob cape from: dropping 
«if, and fo perfect sealing 


ease cups, lock nuts and 
of cracks in bursted water 


jackets, en thedinect deve principe, bas win clinders 
Get Smooth-On No, 1 | Zeewiieasen ah weet Bim’ Mace och 
S tee Sih can | Ss ‘control, Bary oa 
in 7 ox. or 1 or S-tb. cam | Thocsandsia use. Send for our free book oa rowbuat 


‘THE CAILLE PERFECTION MOTOR COMPANY 
6340 2nd Boulevard Devrit, Mich, 


from any supply 


SMOOTH-ON WG-0 co. 
Dept. 58 
Jersey City, N. J. 


Doit wth SMOOTHON 


The Meter with 
Direct Drce 
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Bargains in 
CHEMISTRY 
BOOKS 


Li. of the Chemiusy, Pharmacy 
‘otter tasks Tated Below were 
ESS'SS 3, wed br eae eobees 
eal schools: throughout. the cous: 
, ing atl tat 
‘ate complete, authoritative, profusely 
et aurpraingy low’ in pice. 
Studied fehl, there sno" doubt” that 
thy mil pout gin ater matey 
wkhn wey. = 
SEND NO MONEY 
check the names of the books you want 
Jn'tve coupon below and we wil seod them 
to you on approval by return mall 


and 
a 
= 


Untrnatinnal Careapandnce Shas 
‘ex 1653-0, Sennen, Pema. 
saben t,he orks 


Hi 

NEW CAMERA 

‘Tes od #takines Pitan, Ba 
Erg ey rl 


‘The marvelous new Crown Minute 
Camera takes and finishes pictures inside 
the camera in one migute. "No. films—no 
lates—no dark rooms... Load cards in day: 
fight. Pictures 21gxihg inet ize of 
camera $}4x354x7 inches, » Universal. lens 
takes pictures at all distances, » Simple | 
{instructions sent with ‘each camera; no | 
experience necessary. Send ‘no money. 
We will send the camera on 10 days’ free 
trial,” If satisfied you 


Dept, 507, Norwalic, Conn, ee 
© This seat on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 21. 
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eaf Can Hear 


Says Science 


New Invention Aids Thousands 


Here's good news for all who sufer 
from deafness. ‘The Dictograph Products 
Corporation announces the perfection of a 
remarkable device which has enabled thou- 
sands of deaf persons to hear as well as 
ever. The makers of this wonderful device 
say it is too much to expect you to believe 
this so they are going to give you a chance 
to try it at home, They offer to send it by 
prepaid parcel post on a ten-day free trial 
‘They do not send it C, O. D,—they requi 
‘no deposit—there is no obligation, 

‘They send it entirely at their own expense and 
risks Tiley are mag 

‘wing thatthe 

‘being returned are very ai 

fave alvendy mocepued hi 
raifving esata “There's 
Hist you should endure’ th 


Useful for 
10 LONG accustom: 
bee 

maker 

note the 

set illus 

rppptly 


tools. ‘The difference is simply that one 
of the buttons in the set is made a little 


longer than the others. 

‘The advantage of the long button lies in 
locating holes that are close together. Tt 
{s possible to use an indicator to center the 
long button even when a short button is 
placed close to it 


Adjustable Fixture Holds Rod 
Ends for Rapid Drilling 


'T IS often a laborious task to center= 
punch the ends of rods thatare to be 
drilled. Another «igiculty is the 
that tfey pay be | 


ieTand hold 
the device 
hardened die 


model witha 
SADDLE. Save money and get 
the smoothest shave you ever 
had. For old style Gillettes only. 
ver plated 25, Gold 

38e.. Money back if not delighted. 
Dep. B, 166 Woaworth Big, New Ye 

is the SMOOTH way 


set so that the desired guide hole is 
exactly over the center of the rod. 

A stud bolt with wingnut allows the 
fixture to be fastened to almost any drill 
faceplate. Within their capacity the 
jaws will hold any shape iron, square, 
round, heagon, oval or fat. 
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ADE MARKS-COPYRIGHTS S 


PROTECT YOUR INVENTION 


ANY NEW article, machine, design or improvement thereof, or any com- 
nation of parts or improvements in any known article which’ increases 
efficiency or usefulness, may be patented, if it involves invention. 


If You Have Any New Ideas 


which you feel are useful, practical and novel, take prompt action to protect your 
rights. If you have invented any new machine or new combination of parts or 
improvement, or any new design or process, SEND DRAWING, MODEL OR 
DESCRIPTION of it for information as to procedure to secure protec 


and thorough 
Prompt service—based upon practical experience, 


NO CHARGE FOR ABOVE INFORMATION 

Write today for free books, “How to Obtain a Patent” and ‘Inven- / 
tion and Industry’ id blank for “Record of Invention. 

These books will give you valuable information, and they may save you much 
time and effort. Send for them now. My practice is devoted cor ‘ively to J 
United States and Foreign Patents and Trade Marks. Write me freely, frankly 
and with full confidence; it is very probable that I can help you. These Books Free 

Use the Coupon attached, and immediately upon its receipt I shall send you the form Record of 
Invention to be retumed to me with drawing, Uescription or model of your idea; promptly upon re- 
ceiving your idea T shall write you as to procedure and costs. 


CLARENCE A. O’BRIEN 


REGISTERED PATENT LAWYER 
Member of rt of Appeals; District of Columbia, United States Court of Claims; Supreme Court 
es of Court of Aipsies Statens Supreme Court District of Columbia: i" a 


------------ FREE COU PON ----- 


CLARENCE A. O'BRIEN, REGISTERED PATENT LAWYER 
8892 Security Savings and Commercial Bank Building 
Directly across Street from U. S. Patent Office, Washington, D. C. 
Please send me your free books, “How to Obtain « Patent’ and “Invention and Industry" and blank form, “Record 
of Invention,” without any obligation on my part. 
Name 


Address 
IMPORTANT—WRITE OR PRINT NAME CLEARLY. 


Pate pial oe ction. ar Sok eta 


ynifes the approval wf the INSTITUTE OF STANDARDS. See page 21 


683 WOOLWORTH BUILDING 
‘New York City 


411 TOWER BUILDING 
Chicage, Uh, 


PATENTS 


TRADE-MARKS 
DESIGNS 
FOREIGN PATENTS 


MUNN & CO, 


PATENT ATTORNEYS 
Asciased since 1846 with the Scientific American 


219 VAN NUYS BUILDING 
‘Las Angele, Cal. 


eo 


Books and Information on Patents 
‘and Trade Marks By Request. 
Associates in All Foreign Countries, 
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522 SCIENTIFIC AMERICAN BLDG. 
Wasbingsor, D.C 
364 HOBART BUILDING 
‘Sau Francina, Cal 


x 
Apex , 


This 


tuned, 


At the Amazingly 
Low Price of s, 
Titec sso 6 1 5 


$615, delivered to YOU 
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Better Shop Methods 


| Old Bill Works on Teeth 


teeth of 234-in. pitch and weighing about 
‘350 Ibs. in the rough to another with 34-in. 
pitch, which could be held in one hand, 
Yet that was the variety of work that Old 
Bill had, and the variety of work tha con- 
fronts many a general machinist, 


“How soon can you make it gr me?” 
the customer asked, 

“T can get it out right awgf,” Old Bill 
said, and looked at his watgh. “You can 
have it late this afternoon JPqu want it.” 

and had 
‘Old Bill 
his new one 


teeth were so badly worn 
‘possible to tell how large 
had been in the beginning, #0 
omewhat similar to those 
Tig pinion had to be used for the 
Pier one. This was a little bit simpler 
fn the larger one, for the smaller one 
made with teeth proportioned by the 
‘diametral pitch, 


“"PHERE iis a difference,” Old Bill 
‘explained to the machinist who was 
to make the gear “Somebody decided 
that it was too much trouble to figure elr~ 
cumferences and divide, and then look at 
tables, so they made a system of gearing 
hardly takes any figuring. 
“I you know the number of teeth, and 
the diametral pitch, divide the nun. ber of 
teeth by the pitch and you will have the 
| piteh diameter. For the outside diame- 
ter, add two to the number of teeth and 
divide as before, which will give you the 
outside diameter, ‘This pinion has 20 
teeth, and it in 8 pitch. ‘Twenty-two 
divided by 8 gives 234 in., which is the 
size that you are to turn the blank, 
Pick the eight-pitch gear-cutter in the 
milling machine cabinet marked ‘17 to 20 
teeth." ‘This is numbered 6, ‘The depth 
to cut is marked on the side of the cutter 
and is 270. Be sure that you have the 
cutter in the center of the blank before 
you start cutting, then just barely touch 
the blank with the cutter, Move the 
table away and raise it just .270 in, and 
start to work.” 


OLD BILL passed through the shop, 
looking around to see if any one was 
in difficulty. He observed that the large 
pinion blank was getting along well. He 
ing to have a man stay to work on 

ight, so he returned to his office 


it that 
to get the paper templet. 
“T have made this paper gear," sald 


Old Bill; adding with a Tt will not 
be as easy for you to make a steel one as 
it was for me to make the paper one, but 
the teeth should be the same shape!" 
‘The machinist looked at the temple 
| and measured the diameter with his rul 
“When you get the blank out of the 
lathe,” Old Bill resumed, “hold this 
templet tight on one end and scribe the 
‘outline of the teeth on the steel. Better 
take a prick punch and mark the teeth 
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TRADE MARKS| 
COPYRIGHTS 


OUR OFFER: 


Your first step 


an invention the inventor 
ORD 


th 
or sketch and description of the inven- 
for INSPECTION and INSTRUCTIONS, 


NO CHARGE FOR THE ABOVE INFORMATION 


Y Our Four Books Mailed 


Free to Inventors 
Our Ilustrated Guide Book 


how TO OBTAN A PATENT: 


regarding Trade 
unfair competition in trade 


OUR FOREIGN BOOK 


7 Progress of Invention 
Description of World’s Most Pressing Problems by 
Leading Scientists and Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND MENT SUITS PROSECUTED 


[inict atoms Trang hmsos “toes Fos] 
| VICTOR J. EVANS & CO., Patent areal 


Main Offices: 60-Sth Street, N.W., Washington, D.C, | 
FREE ' ‘he FREE OF CHARGE sour J 
COUPON | Saewe 

dest | 


9 


Chicago, IIL, Office 


ITE OF STANDARDS. See page 21: 


POPULAR SCIENCE MONTHLY 


GIVES YOU 


Ole Evinrude's 
LATEST TWIN 


OUTBOARD MOTOR. 


tte 


STARS WITH A TOUCH 
cod ep, ito your tout and 


caratog 
“ie Pant Thee elt OO 


ELTO OUTBOARD MOTOR COMPANY 
Home bide“ MICWAUKEE, WISCONSIN 


“The)MOtor that) Starts witha Touch 


fa 


You Save 5 


5S) 
DIAMONDS WATCHES 


CASH=*CREDIT 


FEES iksend forCatalog 


WORLD RATTERY COMPANY 
12198 WabeabAve, Depe 5 Chega t, 


Better Shop Methods 


New Traveling Carriage Designed 
for Automatic Arc Welding 


up Juction of 
Bled glams( Uh traveling 
ed, oped re- 
upt, fondsts of an auto- 
id thd necessary 

m 


anism, a méfor, and a 
| support mounted qh a frame- 
that rolls along a track: 


Old Bill Works on Teeth 


well. Then got the gear in the big shaper 
and plane the teeth to shape, I will have 
tool made for you to use in finishipg the 
sides of the teeth, But first us 
nose tool about '34 in. wide 
‘most of the metal.” 


“T ought to rough out ¥ff of the tooth 
before I try to finish anyf of them,” the 
machinist. comme 

_ thé&d] Bill agreed. 


one of the spaces 
with the square tool 
it almost t0 the Tine 
wed tool after you have 
‘bbttom with the square on 
ix done on all of the teeth, you 
the formed tool to give them the 
per. shape,” 

‘Old Bill went by the milling machine to 
‘ee how the little pinion was progressing 
Tt was almost done. Both jobs, big and 
little, would be ready on time and, he | 
Iknew, a credit to the dependability of his | 
shop. 


Spring Cover fo 
HE spindle 


Spindle End 


very 


), %j 
ieee Eo 
oe 
: wr: 
tet eae thot on the da of one 

ee ga ytd 
ek 
F 


riveted inside, as shown, to 
‘the tube in place on the spindle, 


Wane it is common practice to put a 
board on the flanges in the bed of a lathe 
to hold tools, it is better to use a piece 
of heavy wire netting cut to fit in snugly. 
‘This lets much of the dust and chips fall 
through. 
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Precision Boring-Tool Will 
Assure Accurate Work 
By H. L. Wheeler 
Machine-Shop Foreman 
‘HE boring-head detailed below is for 
‘oring holes in drill jigs and dies and 
similar work where extreme accuracy is 
required. 


‘There are three main parts, the, base, 


the slide (2), and the shank (1). Tfybase 
and slide are dovetailed and providegiith 
a gib (7) 3% in, thick, wfteh is af 
with three headlegysct anne 
side of the pase. q 


1¢ base with 
fews from the under 
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BARBERING 


Now One of the Highest 


*90 to*150 Every Week! 


BE A “WHITE-COLLAR” MAN— 
Earn $80 to $150 a Week—CLEAN Money! 
What's the use of doing dirty. greasy, 
hard work, when you can NOW make 
TWICE as much money in a manly pro- 
fession that is CLEAN, profitable and 
full of opportunities? MOLER Graduates 


Easy to Learn— Are Always Busy! 
Quick to Earn! isu iveriia prarone 
ee ae St 
grata aor 
po Fh Berne, Soke 


you bal 
‘weiss 


MOLER SYSTEM OF COLLEGES “otm system or oe 
130 Branches in United States and Canada (Street Adarees NOT Needed) 


foe, without obligation on 
ehout oblige 


Details of boring head that will boreholes 
from By to 6 ins with extreme securacy 


to suit the user, One or two setscrews 

hold the tool in place. 
‘The feed screw (3) is made in one piece 
ted dial to read in thou- 


‘of the serew moves the tool .050 in. 
‘The brass nut (8) is fastened to the 
slide with a fillister-head screw. The nut 
fits snugly into the groove in the under 
wide of the slide and eannot work out of 
place. ‘The thrust i 
with flat-head mact 
‘The material used is machine steel. A 
oring-head of the size shown will bore 
holes from about §% in. to in. indiameter. 
‘Various styles and sizes of straight-shank 
boring-tools may be made up. 


Surface Plate of Glass 


(A PIBCE of glass from a broken wind- 
shield or mirror makes a useful sur- 
face plate for the small shop or the home 
workshop. As precision surface plates of 
guaranteed accuracy are quite expensive, 
there are many mechanics who do not 
wish to purchase one. While the glass is 
not absolutely perfect, it will be found 
quite accurate enough for ordinary jobs. 


NVENTORS your ie 
YOUR IDEAS 
Send for our Guide Book, HOW TO GET A PATENT, 
and Evidence of Invention Biank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description of 
your invention for our Instruc- p—--=------== 
tions. No Charge for the Above { 


Information. H 


RANDOLPH & CO. !*"" 


Sears, 


© This seat on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 21. 


Your Choice 
75c a Week 


We have cut 
the price 
one-half 


Sex hae 
fmacerias won 


Nara 
“ticle pat a's 
iy a daly ; 


Raising Books 


eatly eden Price: 


2 fal maroc 


ea ag 


Tren Be prinen ee 


Send No Money 


Shipped for 7 Days’ pg 


Wie Sid.00 Now 


‘inated mail the eoupor mow. 
‘Soetet 


‘American Techniea 


“aah i 
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1 
pene preps 


POPULAR SCIENCE MONTHLY 


Better Shop Methods ff 


Cleaning and Buffing Tumbler | 
Made from Strong Barrel 


AFTER several years of satistactory | 
experience with a tumbler made | 
from a wooden beer barrel, I have found 
{it to be quite as durable as the more elab- 
‘orate outfits costing two or three times 2s 
much, A large barrel can be used, al- 
though I prefer the hpli-barrgl size. If 

i barrel 


the side 
jes and 


reinforced with wood 
through holes previ- 

led for this purpose. 
door clamps a piece of 1 by 2 
ein. hole ix 


‘Afr being fitted with door, the bare 
‘ounted between two faverted shaft hanaert 


drilled in the center of each clamp to tal 
a carriage bolt, which passes through the 
barrel about 3 in. from the edge of the 
opening. Each bolt is provided with a 
wingnut for clamping the door in place. 

Each end of the barrel is fitted with a 
flanged coupling provided with journal 
ends. These should be centered care 
fully and lined up in relation to each 
‘other. Two plain shaft bangers inverted 
fon the floor serve as bearings. A 24-in. 
pulley on the tumbler shaft and about an 
Sin. pulley on the line shaft give a suit- 
able speed. 

Aluminu-n of brass castings, as a rule, 
will tumble to a nice finish without using 
any polishing agent. For sheet-metal 
stampings the small slugs and scrap 
punchings may be placed in the barrel to 
speed up the work and produce a better 
finish. For a superior finish use dry saw- 
dust or leather scraps.—P. J. Wruartst. 


Lathe Pan for Brass Chips 


MOST lathes have two pans for chips, 
‘one for iron and one for brass. 
If your turning is mainly iron, the trouble 
oof changing the large pans can be saved 
by making a small pan that just fits in the 
‘opening in the bed under the chuck. The 
majority of lathes haye a flange at the 
hottom ofthe bed that will hld the pan 
best to provide handles with which to 
ieitou—G.F-S. 


DFOR 
: ‘GENB THIS FORM 
DONT LOSE YOUR RIGHTS 


‘TO PATENT PROTECTION 
Dato lahning rege tmvetin t3 


I RESET aan 


To the Man With an Idea 


ae 
Inventor's Universal Educator 
cncaen $08 machen invemeses 40 bs 
Socata Man Tele wey oo cess ak 
ag ED ee 
eee 
Soreah ea evened a) 00 hwnd 
MLA ay, Balle, 


a 
Seefioan Fane Mpe So, 
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Special Diamond Holder for 
Redressing Emery Wheels 
WEEN truing a surface grinder wheel 

‘with many diamond holders I have 
seen, it is necessary to raise the whgel high 
enough to allow the diamond 


fron block with one side planed to a 45- 
deg. angle. A hole is drilled at right 
angies to the angular face to receive the 
diamond tool, which is locked with a set- 
serew.—H. W. 


TIRARN HEA DAY MAING #1 


Tig le tat one th 


Sema Sedation Ste 


Bei 
Irdert” Pieler patios ee 
iis Gn 1 12, Now Tak 


ARITHMETIC oF ELECTRICITY 


‘Aorctea tratae om dette excuations 
Tits Pape ton sero een at 
‘Stalnary arithmetic 00 po. Price 
POPULAR SCIENCE MONTHLY 
250 Fourth Avenue i: NEW YORK 
Just Out Tath Edition 
ANEW AND GREATER 
Dyke’s Automobile 
Encyclopedia 
irty Recto 
et ar 


A Practical Book for Everybody 


Fountain-Pen Filler Improves 
Soldering Acid Bottle 
[N25 your ex 

perience I have 
found nothing better 
than acid for general 
soldering, but I have 
adopted | a better 
method of handling 
it than is used ordi- 
narily. I took the 
glass from an old 
fountain-pen filler 
and slowly revolved 
irre 


aka about every six 
months. With the hole in the filler the 
right ize, the acid does not run out if the 
bottle is tipped over, but as soon as the 
point is touched on’ the work, the acid 
comes out instantly. —ALLEN ' BRU» 
‘Town Line, N. ¥ 


A Hammer of Unusual Design 


‘acto: 


aah Be 


EARLE E. LIEDERMAN. 
York City 
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Learn at home to read | 5 


BUILDERS’ 
BLUEPRINTS 


“Tit auickest way to secure advancement 

‘to master the 
‘You must have 
this knowledge if you want ta be a fore- 
man, or to have a building or contracting 
business of your ows. 

One of the best books ever published on 
this subject was written by W 
Lowndes, Ph.B, and is called “Builders’ 
Blueprints—Howe to Read Ther 
184 pages and 97 
sized blueprints are 


prints oF working 
erecting of buildings, 
‘The cost of this book, including the 10 
fall-siced blueprints, is only $3 and 
‘wonderful bar for it will 
hhelp you tremendously in your daily work 
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Better Shop Methods} 


How to Make an Eye Magnet 
for Use in the Shop 
JN _SHOPS where many steel and iron 

castings are ground, hardly a day 
passes without some of the workmen get- 
ting particles of the metal in the 


cent store, ‘The piston is removed and 
the pipe cut off at the base as shown. 

Fit a large nail into the hole thus made, 
allowing it to protrude an inch or more 
from the rubber casing. Make two core 
ends of 1¢-in. fiber to suit the nail. Wind 
the bobbin thus formed with several 
layers of No. 
net wire. Solder ¢ 
flexible lamp cord. 

File the free end of the nail to « rounded 
point and polish. Hook it up to several 
dry cells and it is complete.—P. A. Jupp, 


Air Pressure Used for Testing 
Water-Pipe Connections 
FOR testing a piping job after the 
is done ‘and before turning 
ater the plug illustrated is use 
intended expecially for checking 
in such jobs as installing ran 
hot-water systems. 
‘An ordinary pipe 
in. through the 


ot 
‘ota net 
oneen carr 


the test plug. Shut off the system at 
point A and B by inserting in each union a 
Dlind gasket to be removed after the test. 
‘The plug then is screwed into any side 
outlet in the system and pressure is 
applied with a hand pump to which a gage 
is attached. Prom’50 to 60 pounds is 
sufficient to indicate any leaky 
‘The plug is replaced after the test with a 


regular pipe plug. 
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Many of the air pilots agree that 
the danger stretch of the  transcon- 


tinental route is not in the Rocky 
Mountains, but along the airway between 
| Mineola, L. I., and Cleveland, Ohio. 
| For much of the time the Alleghanies 
| are covered with fog blankets, and there 
is one span where searcely ‘a landing- 
field is available for 200 miles. 

Dense snow and sleet storms are as 
serious as fogs. The pilots agree that ex- 
treme cold does not slow down the service, 
because the men are clothed for protection, 
from low temperatures, and each plane ie 
equipped with cockpit heaters. ‘They 
tell me, however, that it is far from plea- 


ard, through blinding snow, 

wind Ty: srougstha 

round lie for the 
One ote 


‘sno = equipment for 


‘mall plage, for a in forced landi 
Ryipratss brings disadvantages, for 
speed of ths lane c 


hat strij es a 


a 


Mable. In this 


Incy Boonstra | 
ferried Dr. E. 8. Lauzer, 


Rock Springs | 


‘Some time after the Pinedale incident, 
‘Boonstra was lost on his regular run and 
grave fears were entertained for his 
falety. Recalling his trip to Pinedale, 
every man in the entire countryside 
ropped his work and searched for 
Boonstra until he was found. They tell 
ae that any man in the air-mail service of 
the Rockies ean have anything he wants 
| at the hands of the citizens. 
| "in" any narrative of the transconti- 
| nental airway, Pilot Paul Scott enters at 
| frequent intervals. Before his experience 
in the Utah Mountains, already told, 


FRESHMAN 


Double Adjustable 
"Eryatal Detector 


rcctht Se Scott was flying eastward toward Salt 

avmaietersaernteregwrteceniee || Lake when his radiator exploded. The 

: SARA ee" fe GZ) | plane took re, but Scott succeeded in 
Ee oag | Aes 


Be President 


of your Own Company 


HE discovery of the first known 

method of joining new rubber to 
old by actual fusing or welding is your 
opportunity to own a highly profit 
able business your own name, 
Millions of pneumatic tires—car, 
truck, balloons—now junked merely 
because part of the rubber has worn 
‘off the treads, can now be kept 
service. Car owners can cut ti 
costs in half. 


NESTLER 
Rubber Fusing Process 


The Modern Method of Tire Servicing 


‘Nester 


(retreaded 
strated) soundness of 


ty 


Toad service, 
Make Guaranteed. Tire | Repairs. Your 
Neatler Equigment will eaable You to offer 
fuaranteed. Tire Repair Servi _ 


‘The Nester Method is faster, Jens costly 


ce necewary to. become an 
inline. Proce is amazingly 


fe teach you free when you bi 
Profit Possibilities are une 
ail capital a 


your equipment. 
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Hight Now 
at Proposition at 
"The First Weeke 
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Get the facts, No 
obligation, Fullest 

Investigation invite, 
fast write for the 
coklet, Ask’ for the 
Special’ Proposition. 
Tionited and exclusive 


ire. 


waite Now! 
This ia" an oppor 
tunity of a tletine 
snd Fo should oe 


Nestler Rubber 
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The transfer of 
another clubman 
is here recorded 


Some smokers appear to have be- 
gun their pipe-smoking with Edge- 
worth and have stuck to it ever since. 

Others, of more adventurous or 
more inquiring nature, have evident- 
ly started out to “try ‘em all” before 
signing up with any one brand. 

Mr. Schroeder's enthusiasm for 
his final favorite is evidently based. 
on a pretty broad knowledge of the 
field. 

Read his letter: 

Bro Cy 


ployed 
the country for about twelve years. a 

fvalty a thi ea 
{evans te bru 


espe tlly yas 
ca 


Let us send you free 
smiples of Edgeworth 
that you may pat 
it Ww the pipe test. If 
yout like ‘the samples, 
you'll like Edgeworth 
wherever 
ever you 


| 


+ Com: 

South 
aist Street 
Richmond, Va. 

dgeworth 

ie suld in various 
hegre 

needs and means of “all purchasers 

Both Edgeworth Plug Slice and Edge- 

worth Ready-Rubbed ares 

|, pocket-size puck 

some’ humidors holding a pound, 

also in several handy in-between sizes 

We'll be grateful for the na 
dress of ceo dealer, too, 
care to add them, 

To Retail Tobacco Merck 
jobber cannot supply y 
worth, Larus & Brother Company will 
gladly send you prepaid by parcel post 
fone: oF two, dozen arton of any sizeof 

igeworth Plug or Edgewort 
Ready-Rubbed for the same price you 


pany, 


id ad 


if you 
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Those Who Carry Our Mail 
in the Air 


(Contiened from 


landing. and mail were completely 
consumed—and there is something im- 
the fact that this is the only 

air mail has been destroyed. 

When night flying was attempted many 
people shook their heads and predicted a 
heavy death list for the daring pilots. 


| ‘These forecasts have proved without 


foundation. ‘The first fatality occurred 
after six months of operation, when Clar- 
‘ence Gilbert was killed near DeKalb, 1). 
Evidence indicated that his motor had 

ied when there was no landing-field 

ithin range. It appeared that the pilot 
jumped and that his parachute was 
caught by the flerce wind and torn from 
its ropes, ex Ibert to be dashed to 
his death. 

Gilbert's death was notable for more 
reasons than one, Not only was it the 
first fatality in 1,200,000 miles of night 
flying, but it afforded a fine example of 
seesnan of ky aatzatig th on of te 
postal service, In hi 

Ibert took’ time ‘before jumping. to 

pull” the electric switches on his plan 
‘This presence of mind prevented the ex- 
plosion of 90 gallons of gasoline carried in 
his tanks, and saved the plane and its 
‘cargo of mail from destruction by flames. 

‘The great factor of aafety for the mail 
pilot ix his parachute, always strapped 
to his body, and ready for instant use in 
case of emergency, 

Another safety device carried by night 
flying planes is a brace of flares stowed 
in a recem in the bottom of the fuselage. 
‘These are for use in forced landings away 
from the emergency fields. By lighting 
and dropping one or both flares, the pilot 
may produce brilliant illumination for 
half a mile in every direction, enabling 


| him to select the smoothest spot for his 


landing. The flares float on parachutes, 
and remain lighted for 10 minutes. 


RANK YAGER used these flares to 

good advantage on a westbound trip 
from Omaha toNorth Platte. About mid- 
night he ran into a severe storm. By the 
light of his floating flares he was enabled 
to land with but slight injuries, although 


| his plane was demolished. 


‘A by-product of the airmail service is 
a machine known as the puddle jumper, 
which patrols the lighting system of the 
night-Aying ‘These planes have 
SB-foot wings, seven fect four inches 
width. 

speed, which makes it possible for the 
pilot to drop to earth in small fields. The 
machines have big flat wheels, known as 
“puppy feet,” for which the soft mud of 
a rain-soaked field has no terrors. 

The puddle jumpers go where other 
planes would fail. Their all-metal pro- 
pellers serve as weed cutters, making it 
safe to land and take off in dense growth 
that would chew up the wooden parts of 
the mail-plane propellers. On this type 


the lighting system of the 

ight airway is kept in perfect condition. 

He is responsible for the proper working 

Of the five beacons of 500,000,000 candle- 
(Contin oe pase 


‘would pay the jobber. 


‘They are able to land at low | 
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! ‘Those Who Carry Our Mail 
in the Air 
chencs i sc 


power each, the 33 beacons of 5,000,000 
eandlepower, and the 360 flashing lights | 
‘of 5000 candlepower, lining the route 
from Cleveland to Rock Springs, Wyo. 
‘One puddle jumper works ‘between 
Cleveland and Chicago, one between Chi- 
eago and Des Moines, one between Des 
Moines and Grand Island, Neb., and 
fone between Grand Island and Rock 
Springs. ‘The electrician carries a type- 
writer, and when he spots trouble he 
types a memorandum instructing the 
‘caretaker to look after it. Where there is 
no earetaker, the electrician lands and 
fixes the lights himself, | 
Radio stations along the t 
nental airway serve as dispate) 


| gto 


You Start Now tiwn mowers are 
dull—owners don’t now where to get them sharp. 
Sred ‘Mowing the lawn dreaded because of dull 


tions and furnish quick: communieation or iy sharpened mower. Lawn mowing 
Ineases of forced landing. ‘These stations Beathfal invigorating and pleasant when Mower 
also give advance weather reports and in "Ideally "You do the work aclentie 


fically you are in big demand. 


convey orders to the various depots. 
‘Weather information and threats of pos 
sible storms ahead are signaled to pilots 
by caretakers at frequent intervals. | 
Tn the air-mail service much of the fly- | 
ing is done by seasoned veterans. In a 
recent compilation, William C. Hopson, 
‘of Omutha, held the record of performance, 
with more than 2236 hours of flying to 
his credit, and a distance of 221,876 miles. 
James H. Knight, of Omaha-Cheyenn 
hhad flown 2311 hours, covering a mileage 
of 211,095. E, Hamilton Lee's record | 
stood at 2387 hours and 201,205 miles. 


People glad—ow! 
Jawn with mower sharpened on a 
Funs light—click-eliek-click and the 
Build permanent business for yourself. Star 


WRITE TODAY neem 
Free aiid of remem 
salog and Det et ie 
Te" Write today. 6," Patina 


[N THE wilds of Alaska the Pont Office 
Department has demonstrated the val 
Lue of air-mail service for inaccessible areas. 
‘A series of flights between Fairbanks and 
MeGrath proved beyond doubt that the | 
tirplane ix the mail messenger of the 
future for rugged and isolated regions. 
Dog sleds require 35 days for the round 
trip of 742 miles, Pilot Carl B. Eielson 
made repeated round trips in’ slightly 
more than six hours of actual flying time. 
In one of these journeys the pilot 
became lost and was overtaken by pitch 
darkness, in the heart of the mountains, 
with not even astar for guidance. In this 
plight he could not land. ‘The only thing 
to do was to wander around in midai 
‘After more than an hour of perilous flying 
hhe picked up the Fairbanks beacon light 
and made « safe landing 
"The mail-planes carry a wide variety 
of eargo, from fresh California dahlias for 
the New York dablia show to the latest 
New York styles in dresses for a Los 
‘Angeles fashion show. Bankers use the 
service freely, hecause of the saving 
in interest. By airplane the time con- 
sumed in transmitting funds is reduced 
three days, with an estimated annual 
interest saving of thousands of dollars. 
International mails are speeded by the 
air-mail service. As much as two weeks 
may be saved in the transmission of Euro- 
pean mails for Australia and the Orient, 
formerly sent through the Suez Canal. 
‘The air mail is still in its infaney. Its 
service to the public is being constantly 
extended. That it is proving such a dis- 
tinct suecess is due largely to devoted, 
courageous fliers who speed over vast 
stretehes of the country every hour. 
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MECHANICS (Contin fom pe 30 


extinguishers charged with tetrachloride. 
USE SNAP-ONS. 2272 ter for three hours and a | 
half before we could be sure the fire was 
ys out and all the time the submarine was 
Sf» three-fourths submerged—likely to sink 
at any moment.” 

Ship fires on city water-fronts fre 
quently defy the efforts of fireboats and 
firemen until the arrival of a squad in 
smoke helmets makes it posible to pene- | faigh 
trate the dense smoke and carry hose lines | =r 
down to the blaze. 

‘The Baltimore rescue company recently 
sueceeded in extinguishing a fire in the 
bilge of the steamship Florida after suffo- 
eating smoke had driven the fire com- 
panies back, 


JN THE disastrous Equitable Building 
fire in New York some years ago a 
bank employee trapped in a steel-lined 
chamber on the lower floor of the building 


pe 
pe oo Stop | Using a Tru: a Truss 
Rreeh erie ide bans Aho 

which today could be done in a minute or PADS a Niaretr 
ruses ram need en 
pep peg tory Sooper 
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always’ kept at hand. 
Pulmotors of rescue companies fre | “7% FINGER PRINT POWDER 
quently are employed in administering for Finger Print Experts 


and Students. 


Premlere: Finger Print 


e by smoke or fumes. 

Fescue company by the use of a 

pulmotor on an infant, apparently stil 

born, was able to start res 

‘Some of the most effect 

toyed by rescue squads are the inver 
firemen. There is, for exampl 


"They'll tell you there's a Snap-On 
Wrench Combination for fast work on 
every nmut—whether out in. the open, 
around a corner or in the deepest and 
hardest-to-reach place. 

They'll testify to the quality: of Suap- | 
Ons, is well as to the liberality: with | 
which the Snap-On guarantee is: mai 
trainee 


| Pcie ciei cecal 
age 


jee was developed by a New York 
fireman. Its handle curves toward the 
edge of the claw instead of toward the 


Snap-On Wrenches are the perfected 
maintenance tools of this day and 


Get acquainted with them now side, so that when s lock gives way the 

am handle will not strike the fireman who is 
Selected Sets for Car prying the door open. 

anes gan OMTEES | JIA fire fm am Bastera city some time 

anginasts fa! pone ‘pevtteclat tar “AW, So reaches | ‘ago « door shut on a hose line, shut- 


feta what ta ho, 


ting off the flow of water. A fireman 

| who had witnessed the incident suggested 

that a wedge would have been useful in 
door open, 


carried a wooden wedge in his pocket, and 


Socket Wrenches 
SNAP-ON WRENCH CO. MFRS, 9, Hose line is carried over a threshold 


offers Big ahee4 


without first wedging the door open. 

A fireman in another city made a hose 
roller to be used in hoisting, a hose line to 
the roof of a building. This speeds up 
the work: considerably. 


Milwaukee, Wisconsin. 


Motor Tool Specialty Co. 
Distributors 14 E. Jackson Blvd., Chicago 
‘Send me particulars. My address is— 
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are never 
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didn’t write it, and ‘the inspleae 
tion was 1000 forgotten. 


“Many a story banged off hot on 
my Corona ina frontline dugout 
‘wuld never have been written if 
Thad waited to reach a spot of 
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Giant Engines Point to New 
Era in Transportation 


hour, and its maximum speed 85 mile 

‘One of the unique features of this great 
electric motive unit is that it carries its 
‘own converter station. ‘This eliminates 
establishment of sub-stations along the 
route, a practice at present general in 
railroad electrification. Through a regen- 
erative braking system the Ford locomo- 
tive will have the ability to develop elec- 
tric energy at any speed from the maxi- 
mum to practically a standstill. 

‘The voltage adopted for the Detroit, 
‘Toledo & Ironton electrification is 22,000 
| volts, 25 cycles, alternating current, which 
isa trolley voltage twice as high as any 
previously used in this country. 

"There are other recent developments, 
however, in other than the electric field. 
Uhave already mentioned the announce- 
ment by Samuel M. Vauelain, of the 

‘Locomotive Works. The Diesel- 


is, he admits, an experiment, but it may 
develop into a satisfactory type for long 
hauls through stretches of country with- 
water, or through sections where oil is 
ly easily available fuel. 

"The motor is of the inverted V-type 
with the erankease above and the 
cylinders projecting down and to each 


HIS Diesel locomotive, however, isnot 
the only new development in this fel. 
Reports from England tell us of « trial 
| carried out with Diesel locomotive on 
the London & Northeastern Railway. In 
Germany’ Diesel locomotives are being 
produced at Augsburg, and in Russia 
tome 1200-horsepower engines are being 
| Supplied to the Russian State Railways. 
| "Perhaps the most extraordinary of the 
‘appearance at least, 
‘which was de- 
| scribed recently before the American 

Society of Mechanical Engineers. This, 
of course, is neither eleetric- nor Diesel- 
powered, but is driven by steam. Where 
bther steam locomotives are of the reeip- 
ocating type, this new one is driven by 
turbines. 

"The advantages claimed for the new 
turbine locomotive are economy in fuel, 
low water consumption (the exhaust steam 
is condensed so that the water is used over 
and over), and smooth running due to the 
‘mene of reciprocating parts. 

"This locomotive is of 1000-horsepower, 
Dut a 2000-horsepower machine recently 
was completed by the Krupp works in 
Germany and studies and designs have 
already heen made of locomotives of 6000 
horsepower. ‘The Krupp’s locomotive, a3 
odd-looking monster pictured on the 
cover of this issue, is reported to develop 
greatly increased hauling power with 
Saving of 20 per cent in coal over the 
cordinary reciprocating type. 

tis possible that the turbo-locomotive 
may stem the tide that is flowing against 
steam locomotives, yet railroad men the 
‘World over recognize that the steam loco- 
motive must be improved greatly or it 
must give way before the advance of 
other types 


Quickest and easiest 


way to fix punctures 
So simple a boy can do it 


Just clamp on a Patch-S-Heat 
‘Unit and light the fuel itcontains. 
It’s all ready to use anywhere, 
oye 

fo. gasoline—no cement—even 

the raw rubber is cutto size, Will 

‘not loosen or come off. The re- 

pair is permanent because it’s 
heat-wulcanized. 


SRALER 
5 MINUTE 
VULCANIZER 


Nearly three million motorists 
always carry a 5-Minute Valean- 
ser because there are a great 
many times while on the road 
that you are compelled to repair 
2 tube, even though you, carry 
a spare. It’s the easiest, quickest, 
surest method. Get a Shaler to- 
day. You may need i¢ tomorrow. 

Complete outfit — $1.50 —in- 
cludes Valeanizer and 12 Patch- 
&Heat Units (6 round for 
punctures and 6 oblong for cuts). 
Extra Units cost only 75c a dozen. 
Slightly higher in Canada and far 
west. All auto accessory dealers 
sellit. 


C. A. SHALER CO. 
2101 Fourth Steet 


‘Waupn, Wis 
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Magic Cures Found 
in Sunshine 
(Continued from page 37) 
not have the treatment, and twice as 
many of the eggs hatched. 

Doctor H. D. Goodale of Williamstown, 
May bet bolt’ the fit sax pore 
ectuipged with mercury vapor lampe to 
provide his pedigreed chickens with 
Titresviolat light om Goody days es well 
3 bright ones. 

‘Young chickens given baths ofthe light 
in an experiment by Dr. Willa T. Bovie 
of Harvard University, and. President 
©. €, Little of the Univerity of Maine 
Sreghed five times an tach a others of 
the same age raised under natural sun- 
light filtered through window glass. 

Manufacturers of outomoblies have 
sciaed upon ultra-violet light to test body 
fabrics and fines.” At few hours. of 
txponure of upholstery fabrien, top mia- 
terials, and paints under ultra-violet rays 
were found equal to tasty snonths of 
Setural weathering. 

Figments, the esioring matter inp 
are faded and discolored by the ul 
violet part of sunlight. One pigment, 
Ithopone, much used in ‘white paints, 
sometimes tures black after exposure to 
sunlight. Tests under ultra-violet light 
enable paint manufacturers, it is said, to 
tell in a few hours just how long their 
color schemes will remain attractive. The 
Tight has been used, also, to age painting 
materials and to dry varnish on autor 
mobiles, 

Ulkra-viole light penetrates water, xo 
that it can be ured to test material, 
pointy aod varnish immoreed La a baths 
‘The effect of the light under varying 
weather conditions can thus be studied: 
Uitre-vilet light streaming on a. Var- 
nlshed surface in water, shows the effect of 
‘sunlight on a ear left out of doors all night 
tnd covered with dew oe rala. 


7 


VARIOUS experiments have shown that 
exposure to ultra-violet light xtimu- 
lates plant growth. Several varieties of 
flowers and vegetables were found to grow 
twice as fast when artificial light was ap- 
plied nine hoursa day as undernormalcon- 


bananas. ‘The fruits ripened more quickly 
when exposed to the rays, and it was es 
‘mated that sugar-cane could be harvested 
at the end of 12 months, were ultra-violet 
light used, instead of the 20 months nor- 
mally required to reach maturity. 

Indications point to a sunlight age, 
our crop production speeded up by floods 
of ultra-violet light on fields at night and 

cloudy weather; vegetable markets and 
jce-boxes drenched with the light, making 
our foods more healthful: quartz windows 
{in our homes and office buildings to take 
full advantage of ultra-violet light sup- 
ied us freely by the sun; and ultra. 
violet lamps indoors to use on dark days. 

‘Winter will be as healthful as summer. 
We may even direct the light upon our 
bodies while we are sleeping. We may 
‘eat sunshine, drink it, and live in it con- 
tinuously. ‘Then we may look back with 
ineredulous wonder at people who through 
centuries ignorantly failed to utilize fully 
this magical part of sunlight. 


Ma 
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Says Fidfes Can Smell 


JT,HAS been believed generally that 
fishes have no sense of smell, the reason 
‘being that smelling is supposed to consist 
of detecting gaseous substances in the air, 
8 condition impossible to produce in the 
water. Now, though, Prof. Karl von 
Fritch, physiologist, of Breslau, Germany, 
offers the suggestion that fish actually do 
smell, bucking his statement on a series of 
experiments he performed. 

‘When Professor von Frisch placed food 
{in the tank, the fishes found their way to 
it without delay. When the nose centers 
fof the fish were rendered useless by an 
‘operation, however, they could no longer 
detect food from a distance, though they 
devoured it with normal appetite when 
they discovered it. He also ascertained | 
that amphibians use the same organs for 
detecting food on land ax in the water, 
thus seeming to indicate that their organs 
cof smell worked just as well in water. 


What Stammering Costs 


GTAMMERING conty this country 
$250,000,000 4 year, according to 
Samuel Robbins, director of the Boston 
‘Stammerers’ Institute, who bases his esti- 
mate on the faet that a half million stam 
imerers earn an average of $10 a woek less 
than thowe who have no impediment in 
their speech, "This is the more deplor- 
able, says Mr. Robbins, because usually 
stammering can be cured. 

‘Stammerers, particularly children, says 
Mr. Robbins, should not associate’ with 
thove who make fun of their defect, and 
those who are in daily contact with them 
should speak earefully and distinctly so 
that the sufferers may be inspired to emu- 
Tate them. Mr. Robbins also makes the 
astonishing amertion that stammering is 
contagious, and that one stammering 
child, unlest cured, can pass his habit 
along, to his friends. 


Million Animals Auto Victims 


EVERY day of the automobile tourist 
season, now about to begin, more 
than 1,000,000 animals are killed by. 
motorists on the $,000,000 miles of 
motor highways of the United States, ac- 
cording to a compilation made by Dr. 
Dayton Stoner, of the University of Towa. 


WN 
$ep 


up your set 
with good tubes 


“DIDN'T. think that tubes made 
such a diference untill changed 
to MAGNATRONS.” That's what 
‘one enthusiastic MAGNATRON 
You, 100, will be pleasantly. sur- 
ined by” the. way that MAGNA- 
IONS “pep” up a set 
a new lease on life 
MAGNATRON DC-199, DC-201A, 
and DC-199 with large base sell for 
nly $3 each at your dealer's 


CONNEWEY ELECTRIC LABS, 
309 Filth Ave., New Yerk 


id give it 


Tn a single run of about 200 miles in 
Towa, Doctor Dayton asserts he found 105 
dead animals of 29 different species, In 
‘another trip of 632 miles he found 
‘animals crushed to death, 


if 


ei 


: 


i 
Hy 


i 
id 
j 


ONF No. 0 Jone 4 
ean | 


reer | 


© This seal on a radio or tool advertisement signises the approval of the INSTITUTE OF STANDARDS. See page 21 


j 
Make: 
‘7SMaNech te = 


essateerd auton ne 
ta 


|| Here Are Correct Answers to 
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Questions on Page 47 
ic nerve and this tim 


‘The brain is in the habi 
from the optic nerve stimuli | 
‘which it recognizes as light. Accordingly 


The atimulan eased ya ar, ofthe nerve 
impresses the brain as being a light 
Stimulus, and we think we see a Saabing 
Tight or lot of them like moving stars 


insect in the midst of green leaves. 


3. Mainly a diference in the tempera- 
tire at, which ‘they boil, "Both of them 
are made by beating erude mineral ol 
stil. "The gasoline boils off frvt and 
caught, ‘The kerosene does not boll off 
Unth ‘the temperature has been raised a 
ood deal: more 
4. Probably they are, though we cannot 
be sure.” The growth of mountains. is 
slow. They arenot pushed up, rud- 
den ink in some grand cataclyam.. They 
tle by lei, a few inches in thou 
id-years. We’ know that the ‘Rocky 
‘Mountains are fairly new and that they 
hhave been Fising quite recently, because 
they are so steep 


5, Because the pigment in the curtain of 
that dye fade when they eto ae 
Been eponed Yor Tong fins tothe 


6. Most electric wiring consists of at 
least two wires—one for the electrons to 
center on, the other for them to return. If 
the inslation fails so that the two 
metallic wires touch, the electrons jump 
instantly from one to the other, some- 
times so violently ax to burn the wire. 


2. The ones that fat have had 2. very 

fine froth of sir beaten into them jun st 

You beat ait into cream to make mbipped 

ream. The soap really containa alot of 

foal ir bubblen for'seo smal of courne, 
edu 


5 fuct that water boils 
always at a certain temperature. The 
water in the bottom part of the double 
bales cannot ext any hotter than aboxt 

jegrees.. ‘Accordingly. tt cane 
not burn solong as any of the water is left, 


9. Notin principle. In both of them an 
electre rbration is converted inte sound 
its effect on smal magnet in the tele- 
or But the detailed design of a radio 
ead phone is not the same as that of an 
ordinary telephone receiver. The instru- 
‘ments are not interchangeable. 


Worms like to lie on the damp 
J. ‘They do not do this at other 
fimes when the ground is dry because 
A hey aot like to become dry’ them- 


Because any mass of matter takes 
ihaee foam Me own stracion of 
Ee If the earth were square and 
id corners that stuck out, the attraction 
of gravity of the rest of the earth would 
‘these corners down to the general level 
Biths watacs of s aphany oftass to 


‘The heart tends to keep time with 
‘Ordinarily one's 
times a minute. 
hm of a fast march is faster than 
it makes your heart beat a little 
igster, the faster heartbeat improves the 
jan of your blood, and that makes 

you feel more active. 
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How to Wind Your Own 


Radio Coils 
(Continued trom.taze 76) 

that is perfectly smooth and even, unless, 
by accident, a kink causes a short- 
circuited turn. If that happens, the coll 
is absolutely worthless for radio work. 
Tt will tune us broad as a barn docr and 
the signal strength will be very poor. 

‘This brings us to the matter of how to 


‘wind coils so that they will look so smooth | 


and even that the casual observer will 
take them for factory-wound coils. 

Like everything else, it is really simple 
when you know how. Of course, you 
must have good wire to start with, and it 
is much better to buy it on spools that are 
wound smoothly than on spools wound at 
random. 

‘The next problem is how to wind the 
coil form without kinks, ‘The simplest 
and best way, short of a winding machine, 
is the method shown in the illustration. 


RILL two small holes about one- 
fourth inch apart at the point where 
you want the winding to start, and pass 
the end of the wire through and back as 
shown in the tubing illustrated. Next, 
persuude some member of the fi 
hold the spool of wire with just sul 
pressure so that you can turn the spool 
and wind the wire on the coil form by 


| turning the latter slowly and carefully. 


Naturally itis a slow process, but it turns 
out good-looking. call 
practice you will find that yé 
coll of 50 turns or so ins 

Of late, many radio writers are recom- 
mending double silk-covered wire instea: 
‘of double cotton-covered wire. There is 
‘& good reason for this. Silk does not 
absorb moisture nearly as much as does 
cotton, and moisture in a coil will have 
nearly ax bad an effect as a short-circuited 
turn of wire, Cotton Insulation ie practi- 
cally as good as sik if it is absolutely dry, 
ut, unfortunately, when there is much 
moisture in the air, the eotton-insulated 
coil promptly falls off in efficiency. 


HE kind of insulation used has an 

influence on the number of turns of 
re needed, Double silk insulation is 
thinner than the usual double cotton 
covering und, consequently, you will find 
it necemury ‘to increase the number of 
turns of wire if you use cotton-covered 
when silk is specified. Similarly, y¢ 
must decrease the number of turns if you 
wind colls with silk-covered wire when the 
receiver has been designed for cotton 
covered. 

‘Another important matter is that of 
using shellac, collodion, or other insulating 
varnish. ‘The object of such treatment is 
to keep out the moisture and to prevent 
the wire from coming loose on the form. 

So far as the radio fan is concerned, 
there is just one good rule and that is to 
stick to double silk-covered wire properly 
‘wound on the form, and avoid all forms of 
varnish or other “dope” for coils. 


NOTHER article by Mr. Senauke 

based on laboratory tests and con: 
taining hints thae will aid you in eff 
cient radio construction, will appear in. 
next month's issue. 
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Only 
specialists 
can make 
good fixed condensers 


THE. small fixed condensers in your radio set are 
there to help you get clear reception. If these 
little condensers are not made most accurately the 
quality of reception you get—even though your set 
may be excellent in all other respects — will 
greatly impaired. 

You will find that nearly all sets made—in fact over 
90% of them—are equipped wi Micadons. 
This is the name by which all Dubilier fixed con- 
densers are known, 

Be sure your set—whether you buy it or build it—is 
equipped with Micadons. They are made by specialists. 


Dubilier 


CONDENSER AND RADIO CORPORATION 


How To Make | 
Things Electrical 
Have the fun of doing it your- 

self and save half the cost 


| 


book ives directions for 
eds of electrical 
‘devices ‘for the 


“4 
Price, $1.50 postpaid 
POPULAR SCIENCE MONTHLY 
250 4th Avenue, New York City 


| ——— 
WANTED 
|Railway Postal Clerks 
$1900 to $2700 Year 


MEN—BOYS 18 or Over 
sith etetctnon saeciont 
‘TravelSee Your Country 
Many Gonroment Ja pen Se ome 
Mail Coupon today SURE 
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With the unique design 
of Rauland-Lyric comes 
a peculiar excellence. 
‘There is brought an abil- 
ity to bring before you, 
asanotedcriticremarked, 
“the very personality of 
each artist”, as he ex- 
plores the resources of his 
instrument. Such a qual- 
ity, indeed, as to render 
insignificant, in any radio 
set, the added cost of 
Rauland-Lyric Amplifica- 


tion. 


f The Choice of Noel Music Cites P| "Nex connect «wire from binding pot 
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were bent up out of strip brass one- 
sixteenth inch thick and one-fourth inch 
wide. Do not make the brackets out of 
thick, wide brass or other metal, as it is 
desirable to have as little metal as possible 
near the coils. If you prefer woodwork 
to metalwork, make wooden brackets 
intend of the tram ones shown. “They 
‘be equally efficient. 

‘Be sure to mount the socket Gso that 
the filament terminals will be nearest the 
front panel L. 

‘You now are ready to begin wiring and 
‘you ean follow either the diagram shown 
in Fig. 2 or that shown in Fig. 4. Which- 
‘ever one you use, be sure to mark over 
the line of each wire with a heavy pencil 
‘a8 soon as you connect the wire that it 
represents in the receiver. This method 
may save you much time in looking for 
trouble due to making wrong connections 
or leaving out a wire or two. 


[TAEWAYS is well to get the filament 
wiring done first and in this receiver 
it is extremely simple. First run a wire 
from binding post No. 3 over to one 
terminal of switch K. From the other 
terminal of switch K run a wire to the 
nearest binding post of rheostat H and 
then connect the remaining terminal of 
rheostat H with the filament binding 
post of socket G, which is nearest con- 
denser E. Do not worry over the fact 
‘that this terminal on the socket probably: 
will be marked “FIL.” Plus and 
minus markings on filament terminals 
mean nothing anyway. 

Next run a wire from binding post No. 
2 over to the remaining filament terminal 
of socket G, and from this wire run a 
branch to the two ends of coils A and B, 
which are nearest to each other. Also 
connect binding posts Nos. 4 and 5 with 
binding post No. 2, and then run a 
branch from the wire connected with 
thin post underneath the coils to the far 
na of col Cd ater ene te toe 
rotary plate connection of condenser D. 
‘This completes the filament wiring and 
the grounded sides of all three circuits. 

‘Now connect a wire from the remaining 
terminal of coil A with binding post No. 
1, which completes the antenna eireuit. 


ODE sds, ofthe grid condenser’ 
should be connected with the grid 
terminal of the socket G. In the receiver 
shown in the illustrations, a soldering lug 
was soldered to the grid condenser and 
the hole in the lug slipped over the 
binding-post screw of the socket, which 
| makes as short a connection as it is pos- 
| sible to obtain. Complete the grid side 
| of the secondary irenit by running 
‘wire from the stationary plates of con 
denser D over to the terminal of the coil 
| B nearest to coil C, and solder the wire 


{| | also to the other terminal of grid con- 


| denser F. 


6 to the lower lug of jack J and run 
fa wire from the stationary plates of con- 


The Most Up-to-Date 
One-Tube Set 


(Continued from page 79) 


denser E across to top lug of juck J to 
the plate terminal of socket G. Solder at 
both points, These last two wires are 
shown clearly in Fig. 7. Now connect 
the rotary plates of condenser E with the 
terminal of coil C that is nearest to coil 
B._ This completes the wiring. 

‘You now are ready to put the receiver 
into operation, assuming, of course, that 
you already have constructed the an- 
tena. 


MRST connect the wire from the an- 

tenna to binding post No. 1. Run a 
‘wire from binding post No. 2 to the 
nearest water-pipe, Be sure to scrape 
the pipe bright with a knife or sandpaper 
and make the connection with the pipe 
with a ground clamp or, lacking this, 
wind 12 or 16 turns of bare wire as tightly 
ax pomible around the polished portion of 
the pipe. 

‘Connect the A battery, either storage 
or dry cell, depending’ on the type 
of tube you are using, with binding 
posts Nos. 3. and 4, being mure to connect 
the minus terminal of the battery to 
binding post No. 3 and. the positive 
terminal with binding post No. 4. Next 
connect the B battery—which should be 
of 45 volts for any of the standard tubes— 
with binding posts Nos. 6 and 6. Be sure 
that the positive terminal of the battery 
is connected with binding post No. 6. 

Now snap the grid leak Z into place in 
the clip on grid condenser F. Make 
sure that the rheostat Z ix turned all the 
way to the left, place the tube in the 
socket carefully, and plug the phones 
{nto jack J. 

‘You now are all ready to tune in the 
broadcasting stations provided they are 
transmitting. First turn the dial on the 
shaft of condenser D around to 100 and 
do the same for the other dial. ‘The 
dials, by the way, should be fastened to 
the shafts of the condensers with the 100 
division at the top when the condenser 
plates are fully engaged with each other. 

Snap on the filament switch K and 
turn the rheostat HT slowly to the right 
tuntil a click, accompanied by a alight 
‘hissing, is heard in the head phones. ‘This 
lick probably will be heard before the 
heostat is turned more than halfway. 
‘There is a slight click when the rheostat 
first starts to turn and makes contact 
with the resistance wire, but the click 
indicating that the tube is oscillating is 
the one you should listen for. 


WHEN the click is heard, you are 
ready to tune in. Turn dial E 
back toward O until the oscillations stop, 
then turn dial D slowly until you hear a 
signal. Readjust the rheostat H until 
the signal is coming in as loud as possible, 
‘but do not turn the rheostat farther than 
necessary to attain maximum signal 
strength, as such a procedure will cut 
down the life of the tube and use up the 
batteries needlessly. 
(Continned on pore 135) 
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The Most Up-to-Date 
One-Tube Set 
(Conan fom 0 138 


After the rheostat is set properly, turn 
the right-hand dial until the signal attains 
maximum loudness. You will find that 
when dial £ is turned too far, the 

will be broken up sudd 

and rushing sound. TI 
oncillation and you should be sure to 
operate your receiver at a point below 
oscillation #0 as not to radiate and spoll 
your neighbor's reception, 

If the receiver seems dead and lifeless 
and the weak signals you hear are 
decreased in strength when you turn 
dial By re that 
wound wrong direction or 

ions to this coil, If 
you find that the coil is wound in the 
can rewind it or 


‘There is just one other point to wateh 
out for, Do not mistake the end of coil 
€ nearest coil B 

vice versa, $ 
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Balhive Battery 
Sect Xnoraee 
Sixes, 

Price $19.50 


Wat of Roches $20 
"ta Conade $3750" 


An 
unfailing 


power supply for both circuits 


Hereatlastisan unfailing powersup- 
ply for your radio set. Balkite Radio 
Power Units furnish constant uni- 
form voltage to both “A” and “B"cir- 
cuits and give your set greater clarity, 
power and distance. The Balkite Bat- 
tery Charger keeps your “A” storage 


FANSTEEL 


battery charged. Balkite“B" replaces 
“B" batteries entirely and furnishes 
plate current from the light socket. 
Both are based on the same principle, 
are entirely noiseless, and are guaran- 
teed to give satisfaction. Sold by lead 
‘ing radio dealers everywhere. 


> Balkite ein 


BALKITE BATTERY CHARGER = LC Powe *B* PLATE CURRENT SUPLY 
Manufactured by FANSTEEL PRODUCTS CO., Inc., North Chicago, Illinois 


Things I Have Learned 
About Your Car 


sm advise not to drive 
‘an hour for the first 1000 miles. 
don’t do it for the first 
You'll have plenty of chance to try 
ear out after that, and if you 


Trd say 


ot Uniformity Guaranteed! 
< ‘ne reason, that leading bulb 


fancturmers combine 


running between my garage 
station of the manufacturer 
because he drove it too hard 


Sc 


The beurings, of 
id wh 


for oll. Even- 
sti 


earings became 
tually they gave way, the 
disappeared from the car and 
yeent "om hl 

happiness was sho 
nothing but trouble ever since. The 
bearings are pitted, and almost daily 
“defect” discloses itself 

‘These are only a few instances from 
thousands that have come under my 
attention of the harm done to cars and 
the unnecessary expense caused by the 
ignorance and carelessness of owners. 
Automobile has advanced 
‘wonderfully sinee the days when a motor- 
trip, no matter how short, was a hazard- 
ous adventure, but engineers are not yet 

1 car that is proof against 

‘They can and do pro- 
duce cart, however, that ought to last a 
erent deal longer and cost considerably 
leas for upkeep. 

Gas, il, and grease, water for the 
cooling system, frequent inspection of 
the battery, the ignition system, and the 
tires and an occasional 
carburetor adjustment 
is taken in these particulars, necessity for 

epairs is not likely to arise at all. 
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Brass Plates—Soldered Joints—Grounded Rotor 
Are Standard Features of the Bradleydenser 


The Bradleydenser is a low-loss condenser with many dis- 
tinctive features that insure long life and high efficiency. For 
instance, the brass stator and rotor plates are soldered at 

joints. The plates cannot become loose, corrode at the joints or 
work out of alignment. The rotor is mounted on a long sleeve 
bearing that supports the rotor plates without the use of an 
outer end-plate. Therefore, the di-electric material is reduced to 
two small buttons. This means low loss and sharp tuning. 


The stator plates skaipronecied with a dust cap that can be 
detached without tools. The minimum capacity is extremely 
low, and body capacity effects are greatly reduced. The entire 
design makes for the highest efficiency in radio receivers. 


Build for Allen-Baadley Co. : Use the 


Efficien Electric. Controlling Apparatus Bradl 
z 293 Greenfield Ave. Milwaukee, Wis. eee 


Send for the latest in- 
formation on the Brad- 
leydenser. It will pay 
you to know about this 
remarkable low-loss 


This filter tuner with 
resistance-coupled 
audio amplifier is 


densers. The tuning is condenser before plan- 
sharp and selective. ningyour next radioset. 
———E ee 
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Radiola 
Super-Heterodyne 


Known from coast to 


fone qualiyl With ‘six 
idiotrons UV-199 and 
UZA325 Radiola Loud- 
+ + $256 


“The external loop is ex- 
fea and teany further 


an 
ACSIA eB 


Radiola IIa 
an AfourtubeRadiola,noted 
for distance, simplicity, 
very moder: 


‘ate cost. 


of fone " Sevens Radia 
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5 
$18 

| Known for its wide 

tonerange—its faith 

fulness—its mellow- 


Radiola II ness. It has contrib- 


‘conts less than you could uted to the fame ot 

boil it for oun Gs | the best known Ra- 

cr * 5 ” —— diolas—and gets the 
“There’s.a Radiola.for-ev e Phones and near stations 

1 for-every purs Eeloudeate idewg best one of tng sets 
headphones, .... $35. 
Rodio Corporation of America Piven spend eas . 

rene Sue inmate: | Radiola 

amy neegimay Wogerta sales, Geary Se |‘ fo pt ditance on 8 RaGIOIa 

RE EE Sa * LOUDSPEAKER 


Mr Fairbanks 
in but one. ~ Yet the s 
the surest way to win 5 
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